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1.0 EXECUTIVE SUMMARY 
 
Solid Waste Management (SWM)  commissioned this Special Analysis (SA) to 
determine the effects of placing operational stormwater runoff covers (referred to as 
covers in the remainder of this document) over slit trench (ST) disposal units ST1 
through ST7 (the center set of slit trenches).  Previously the United States Department of 
Energy (DOE) entered into an agreement with the United States Environmental 
Protection Agency (EPA) and the South Carolina Department of Health and 
Environmental Control (SCDHEC) to place covers over Slit Trenches 1 and 2 to be able 
to continue disposing Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) solid waste (see USDOE 2008).  Because the covers changed 
the operating conditions, DOE Order 435.1 (DOE 1999) required that an SA be 
performed to assess the impact. 
 
This Special Analysis has been prepared to determine the effects of placing covers over 
slit trenches at about years 5, 10 and 15 of the 30-year operational period.  Because some 
slit trenches have already been operational for about 15 years, results from analyzing 
covers at 5 years and 10 years provide trend analysis information only.   
 
This SA also examined alternatives of covering Slit Trenches 1 and 2 with one cover and 
Slit Trenches 3 and 4 with a second cover versus covering them all with a single cover. 
Based on modeling results, minimal differences exist between covering Slit Trench 
groups 1-2 and 3-4 with two covers or one large cover. 
 
This SA demonstrates that placement of covers over slit trenches will slow the 
subsequent release and transport of radionuclides in the vadose zone in the early time 
periods (from time of placement until about 100 years).  Release and transport of some 
radionuclides in the vadose zone beyond 100 years were somewhat higher than for the 
case without covers.  The sums-of-fractions (SOFs) were examined for the current waste 
inventory in ST1 and ST2 and for estimated inventories at closure for ST3 through ST7. 
In all cases SOFs were less than one (except for one SOF for ST5 that remained at one), 
indicating that there should be no unacceptable impacts on operations from placing 
covers for the cover alternatives that were analyzed. 
 
Minimal operational limits provided in Table 4 should be used as the new set of limits for 
Slit Trenches 1 through 7.  ST1 and ST2 are expected to be covered about 15 years after 
the first disposal in ST1.  Because the time of actual placement of covers over the other 
slit trenches is unknown, this SA did not consider limit increases, only limit decreases.  
Thus, each minimal operational limit is the minimum of the Performance Assessment 
(PA) final limit and the limit calculated in this SA if covers were placed at about 5, 10 or 
15 years.  If other cover times are desired, further analysis will be required. 
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A Special Analysis (SA) has been completed to assess the effects of placing covers over 
slit trench (ST) disposal units ST1 through ST7 (the center set of slit trenches) at year 15 
of the 30-year operational period.  A second part of this SA examined the effects of 
covers placed at year 5 and year 10.  Because some of the slit trenches have already been 
operational for about 15 years results from analyzing covers at 5 years and 10 years 
provide trend analysis information only. 
 
Solid Waste Management identified two scenarios for covering ST1 to ST4.  The 
scenarios are described in Table 1. Cover scenarios and Figures 1-2.  The only 
differences are the two Edge Trenches between ST2 and ST3 shown in Scenario 1. 
 
Table 1. Cover scenarios 
Scenario Slit Trench Disposal Units 
covered by Cover 1 
Slit Trench Disposal Units 
covered by Cover 2 
Slit Trench Disposal Units 
covered by Cover 3 
1 ST1-2 ST3-4 ST5-7 
2 ST1-4 NA ST5-7 
 







ST3 ST4ST2 ST1 ST5 ST7







Figure 2.  Scenario 2 cover placement 
ST3 ST4ST2 ST1 CIG1 CIG2 ST5 ST6 ST7
 Legend:       Edge Trench 
 
Components-in-Grout (CIG) trenches between Slit Trenches 4 and 5 were ignored. 
 
2.1 ANALYSIS CATEGORIES 
Analyses to satisfy DOE Order 435.1 (DOE 1999) included the following categories: 
1. Groundwater pathway 
2. Air pathway 
3. All-Pathways 
4. Inadvertent intruder 
5. Radon 
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Because the cover was so thin relative to other materials, it was ignored for the air 
pathway, the inadvertent intruder and the radon analysis categories.  The addition of the 
cover is considered a beneficial measure for these exposure pathways, and does not 
adversely impact the previous analysis.  Therefore only the groundwater pathway and 
all-pathways limits change from the Performance Assessment (WSRC 2008) and other 
limits will not be discussed further. 
 
Because it was assumed in the PA that air doses had no impact on the all-pathways 
analysis, the all-pathways reduces to a groundwater all-pathways.  The groundwater 



















The vadose zone model for the SA differed from the PA model in two aspects.  First was 
the inclusion of a cover.  This cover required the creation of “center” trenches where the 
trench and side areas were completely covered and “edge” trenches where some of the 
area away from the disposal unit was not covered.  The second aspect was the extension 
of the modeling time to 1130 years for highly mobile contaminants.  Both aspects are 
discussed below along with other model implementation 
information. 
3.1.1 Vadose zone model changes 
Each cover will enclose the entire waste area for a disposal 
unit and any non-excavated area between those slit 
trenches.  The cover would enclose the colored area and 
the interspersed white areas shown in Figure 3.  When a 
single cover encloses multiple disposal units, the non-
excavated area between disposal units would also be 
covered.  A 10-ft wide drainage ditch will abut each long 
side of the cover (parallel to the Y-direction shown in 
Figure 3). 
 
Both the cover and the drainage ditch were assumed to 
have a recharge rate (to the water table) of 0.36 inch/yr 
(Phifer, 2008).  All water entering the drainage ditch 
exceeding 0.36 inch/yr was assumed to be conveyed 
beyond the area where it could affect the waste. 
 
The 2D geometry from the PA was used for the vadose 
zone model.  The PA conceptual geometry (Figure 4) 
includes a single, 20-ft wide slit trench with 20-ft wide 
areas on both sides.  For a “center” trench the entire 60-ft 
wide domain was assumed to be covered.  For an “edge” 
trench the 20-ft wide left-side and the 20-ft wide trench were 
 - 3- Figure 3. Slit trench 
disposal unit plan view
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assumed to be covered.  The adjacent 10-ft wide drainage ditch on the right-side was 
assumed to have the same recharge rate as the cover.  The outermost 10-ft of the right-
side was uncovered and was assumed to have a typical uncovered recharge rate of about 
15 in/yr. 
 
Sample Center trench 
 
Figure 4. Geometry for vadose zone model of a single slit trench 
 
The PA approach for modeling highly mobile contaminants was modified in this SA.  For 
such contaminants the analysis was extended from the PA duration of 130 years to the 
full 1130 years.  This extension allowed the effects of “non-crushable” containers (that 
collapse at 130 years) to manifest themselves and provided explicit model information 
beyond the 130 year period. 
 
A design checker questioned the accuracy of using only a single time step for the time 
until the cover was placed, which occurred for some radionuclides.  That time step had 
originally been selected to duplicate the PA analysis as closely as possible.  Based on this 
question, plots were examined to determine which radionuclides were analyzed using 





Subsequently vadose zone analyses were performed using time step increments for both 
solving and recording of one year.  A sample set of plots comparing the original results 
with results from using the new set of time step increments are provided in Appendix A 
as the last four figures.  Examining the full set of plots indicated that the fluxes at the 
water table from the original analyses were always higher for all the radionuclides other 
than K-40.  Because the higher fluxes would produce higher concentrations and lower 
limits no changes were made for any of the radionuclides except K-40.  K-40 was 
reanalyzed using smaller time steps (both in the vadose zone and the aquifer) and its 
limits were calculated based on the new analyses. 
3.1.2 Vadose zone model implementation 
The analyses had to consider cases with the presence or absence of Cellulose Degradation 
Products (CDP, e.g., from wood or laboratory clothing) and the effectiveness of dynamic 
compaction at the end of institutional control (130 years).  The PA considered two basic 












Sample Edge trench Ditch 
Units in feet
20 20 20 20 20 10 10 
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1. All containers were crushable by the time of dynamic compaction, because metal 
containers would corrode and lose strength 
2. 10 percent of the containers had sufficient residual structural integrity to resist 
crushing at the time of dynamic compaction, because the initial thickness of the 
metal containers was much greater than the thickness of B-25 boxes.  That 10 
percent was assumed to fail immediately after placement of the cover, when 
institutional control no longer applied – later failures and spreading failures over 
time were not investigated. 
 
The four cases analyzed in this SA are listed below: 
Case CDP Description 
1 Off All containers were crushed via dynamic compaction at 130 years. 
2 On All containers were crushed via dynamic compaction at 130 years. 
3 Off 90% of containers were crushed via dynamic compaction at 130 years, 10% 
collapsed immediately after the cover was completed and institutional control was 
lost, causing the cover to fail. 
4 On 90% of containers were crushed via dynamic compaction at 130 years, 10% 
collapsed immediately after the cover was completed and institutional control was 
lost, causing the cover to fail. 
 
Intermediate steps were required to develop the cases where only 90% of the containers 
crushed via dynamic compaction (the same steps as were performed in the PA).  The first 
step was to conduct an analysis where 0% of the containers crushed via dynamic 
compaction.  The second step was to blend the contaminant flux at the water table by 
summing 90% of each flux from the case where 100% crushed with 10% of the 
corresponding flux from the case where 0% crushed. 
 
Ultimately, results for a combination of the four cases were developed whereby the worst 
case in terms of the highest well concentration and the lowest inventory limits was 
selected.  That process is more fully described in the section on limits. 
 
Each of the four cases was analyzed in the vadose zone for the scenarios of cover 
placement at 5, 10 and 15 years.  Separate vadose zone analyses were conducted for edge 
trenches and for center trenches. 
3.1.3 Vadose zone model results 
Results for vadose zone models consist of contaminant fluxes at the water table for edge 
trenches and center trenches.  Those results were produced for cases with CDP on and 
CDP off and for 100% crushable containers and 0% crushable containers.  Other blended 
results were calculated (without further modeling) for the 90% crushable container case 
by summing results from the 100% crushable containers case multiplied by 0.90 and 
results from the 0% crushable containers case multiplied by 0.10, or 
 
Fluxblended = 0.90 * Flux100% crushable + 0.10 * Flux0% crushable  
 
Plots of contaminant fluxes at the water table are provided in Appendix A.  Cover 
placement immediately reduces contaminant fluxes at the water table based on the 
method of modeling. 
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3.2 AQUIFER ANALYSES 
After completion of the vadose zone analyses and blending operations, vadose zone 
outputs in the form of contaminant flux at the water table were input to aquifer 
contaminant transport models.  The aquifer model for the SA differed from that in the PA 
in two aspects.  First, the inclusion of a cover required segregating the aquifer source 
cells (where the contaminant flux at the water table was input) into those representing 
edge trenches and center trenches.  To check source cell changes, a test case was run 
where some contaminant fluxes from the PA model were injected into all the SA source 
cells.  SA results in the form of well concentrations matched the PA results. A more 
refined model would have provided more accurate results but the intent was to minimize 
the deviation from the PA model, so no further refinements were made. The second 
aspect was extending the modeling time for highly mobile contaminants.  Both aspects 
are discussed below along with other model implementation information. 
 
3.2.1 Aquifer model changes 
The contaminant flux from the edge trenches was injected into the aquifer edge trench 
source cells and the contaminant flux from the center trenches was injected into the 
aquifer center trench source cells (see Figure 5).  Aquifer source cells were designated as 
purely edge trench or purely center trench even though the mesh did not perfectly align 
with the physical slit trenches.  Thus source cells that underlie a combination of center 
trenches, edge trenches and unexcavated areas were assigned as only a center source cell 

















Figure 5. Aquifer center trench and edge trench source node locations 
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The contaminant flux calculated in the vadose zone model was based on an initial 
inventory of 1 g-mole of each parent uniformly spread throughout the waste zone.  The 
actual flux injected into the aquifer edge trench source cells was the vadose zone model 
contaminant flux from the edge trenches multiplied by the volume fraction of aquifer 





FluxTrenchEdgeSourceCellEdge *  
Likewise contaminant flux from the center trenches was scaled by the volume fraction of 





FluxTrenchCenterSourceCellCenter *  
 
The area fraction could have been used, but the area fraction differed from the volume 
fraction by less than 1% in all but one instance where the difference was about 3%.  
Those differences would not be discernable in the final limits that display only two 
significant digits. 
 
The analysis period for the highly mobile contaminants was extended from the PA finish 
at 130 years to the SA finish at 1130 years. 
 
As noted in Section 3.1.1 modeling changes were made based on the results of the design 
check.  Specifically, K-40 was reanalyzed using smaller time steps. 
3.2.2 Aquifer model implementation 
As was done for the vadose zone, the aquifer analyses had to consider cases with the 
presence or absence of Cellulose Degradation Products (CDP) and the effectiveness of 
dynamic compaction at the end of institutional control (130 years).  Each of the four 
cases described in the vadose zone section was analyzed in the aquifer for the scenarios 
of cover placement at 5, 10 and 15 years. 
3.2.3 Aquifer model results 
Results for aquifer models consist of well concentrations.  Those results were produced 
for cases with CDP on and CDP off and for 100% crushable containers and 90% 
crushable containers.  Plots of well concentrations are provided in Appendix A.  Cover 
placement that immediately reduced contaminant fluxes at the water table in the vadose 
zone models also quickly reduced contaminant well concentrations based on the method 
of modeling. 
 
3.3 INVENTORY LIMITS 
Following the methodology of the PA, a variety of limits were calculated for the SA.  
First, preliminary limits were established for each of the four cases based strictly on 
modeling results.  These are deemed preliminary limits, because it is unknown when each 
slit trench will be covered and the assumption that all slit trenches are covered 
simultaneously is known to be incorrect.  These preliminary limits were calculated for 
each of the four cases presented above.  Per the PA protocol, the modeling results (well 
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concentrations) were multiplied by 7.06 to account for the amount of waste area in the 
center set of slit trenches.  Even though there were only seven slit trench disposal units in 
the center set of slit trenches, in the PA modeling the overall footprint was deemed to 
occupy the equivalent of 7.06 such disposal units and that same factor was applied in this 
SA. 
 
Second, combined preliminary limits were calculated by selecting the minimum limit 
from among the four cases for each specific limit category and time interval.  Third, 
uncertainty and plume interaction were considered to produce final SA-calculated limits.  
In the PA, the uncertainty analyses concluded that the limits need not be reduced for 
uncertainty.  In the PA for plume interaction a constant limit multiplier of 0.85 was 
selected for all parent nuclides to be applied to the center set of slit trenches, which is 
also applied in this SA.  Fourth, the lower of the final SA-calculated limits and the final 
PA limits were selected to produce the operational limits.  Limits from the second and 
last steps (preliminary SA-calculated limits and operational limits, respectively) are 
provided in Table 2 and Table 3 for four scenarios (combinations of cover placement at 5 
and 15 years and one or two covers over ST1 to ST4).  Tables for cover placement at 10 
years are not provided because their results generally fall between the results from the 5-
year and 15-year analyses.  The final step was to select the minimal operational limits 
from among the cases analyzed.  These limits are shown in Table 4. 
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Table 2. Preliminary SA-calculated limits 
 
Scenario1 - 2 sets of 2 trenches covered at 15 yrs
Beta-Gamma Gross Alpha Uranium
0-12 12-100 100-1130 0-1000 1000-1120 1120-1130 0-1000 1000-1120 1120-1130 0-1130 130-200 200-1000 1000-1130
Parent Nuclide yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs
Am-241 4.6E+09 1.0E+08 1.3E+04 2.6E+02 1.5E+02 1.4E+02 NA NA NA 1.9E+12 7.4E+02 9.4E+01 5.3E+01
Am-243 --- 2.5E+19 5.7E+02 7.8E+01 3.0E+01 2.8E+01 NA NA NA 1.5E+12 3.4E+10 3.0E+01 1.1E+01
C-14 3.3E-01 3.3E-01 1.0E+01 NA NA NA NA NA NA NA 1.3E+01 2.4E+01 6.0E+02
C-14_NR.Pump --- --- 2.9E+00 NA NA NA NA NA NA NA 3.6E+00 3.1E+00 1.2E+02
Cf-249 1.4E+17 1.3E+15 3.8E+04 3.7E+02 1.6E+02 1.6E+02 NA NA NA 1.1E+14 2.2E+06 1.2E+02 4.9E+01
Cf-251 --- --- 2.0E+08 1.6E+02 6.5E+01 6.1E+01 NA NA NA 9.7E+17 4.2E+18 4.4E+01 1.8E+01
Cl-36 1.1E-01 1.2E-01 3.5E+00 NA NA NA NA NA NA NA 2.3E+00 4.1E+00 9.6E+01
Cm-244 --- --- 1.1E+18 9.4E+10 1.2E+10 1.0E+10 1.9E+18 1.5E+18 1.4E+18 1.3E+18 --- 3.7E+10 4.0E+09
Cm-245 2.0E+13 2.4E+11 1.4E+03 4.3E+01 1.6E+01 1.5E+01 NA NA NA 2.1E+12 7.7E+03 1.6E+01 5.7E+00
Cm-246 --- --- 9.2E+14 8.3E+01 3.2E+01 3.0E+01 1.4E+16 4.3E+15 3.9E+15 2.3E+13 --- 3.1E+01 1.1E+01
Cm-247 --- --- 4.3E+03 6.6E+01 2.5E+01 2.3E+01 NA NA NA 1.6E+13 7.4E+12 2.6E+01 9.3E+00
Cm-248 --- --- 3.7E+09 7.8E+01 3.0E+01 2.8E+01 --- --- --- 3.4E+17 --- 7.2E+00 2.6E+00
H-3 6.3E+00 6.4E+00 2.4E+04 NA NA NA NA NA NA NA 3.9E+06 3.0E+08 ---
H-3_Concrete 1.5E+01 1.5E+01 5.6E+04 NA NA NA NA NA NA NA 9.1E+06 7.0E+08 ---
H-3_ETF.Carbon --- --- 6.6E+04 NA NA NA NA NA NA NA 1.7E+06 1.3E+09 ---
I-129 1.9E-04 1.8E-04 7.4E-03 NA NA NA NA NA NA NA 5.4E-01 6.4E-01 3.2E+00
I-129_ETF.Carbon --- --- 2.0E-01 NA NA NA NA NA NA NA 2.5E+01 1.3E+01 1.2E+01
I-129_ETF.GT.73 1.4E+00 8.8E-01 2.7E-01 NA NA NA NA NA NA NA 3.3E+01 1.7E+01 1.6E+01
I-129_F.Carbon 1.8E+01 1.2E+01 3.5E+00 NA NA NA NA NA NA NA 4.4E+02 2.3E+02 2.1E+02
I-129_F.CG.8 6.9E-03 4.5E-03 3.8E-03 NA NA NA NA NA NA NA 2.3E-01 3.8E-01 1.2E+00
I-129_F.Dowex.21K 9.3E-01 6.0E-01 1.9E-01 NA NA NA NA NA NA NA 2.2E+01 1.2E+01 1.1E+01
I-129_F.Filtercake 7.8E-03 5.1E-03 4.1E-03 NA NA NA NA NA NA NA 2.5E-01 4.0E-01 1.2E+00
I-129_H.Carbon 7.9E+00 5.1E+00 1.6E+00 NA NA NA NA NA NA NA 1.9E+02 1.0E+02 9.4E+01
I-129_H.CG.8 5.2E-02 3.4E-02 1.7E-02 NA NA NA NA NA NA NA 1.3E+00 1.1E+00 1.0E+00
I-129_H.Dowex.21K 2.1E+00 1.4E+00 4.2E-01 NA NA NA NA NA NA NA 5.1E+01 2.7E+01 2.5E+01
I-129_H.Filtercake 8.9E-02 5.8E-02 2.6E-02 NA NA NA NA NA NA NA 2.2E+00 1.7E+00 1.5E+00
I-129_Mk50A 4.2E+00 2.4E+00 4.5E-01 NA NA NA NA NA NA NA 6.7E+01 2.7E+01 8.9E+01
K-40 7.7E-02 6.9E-02 2.3E+00 NA NA NA NA NA NA NA 6.0E+00 7.3E+00 3.7E+01
Mo-93 2.6E-01 2.6E-01 4.1E+00 NA NA NA NA NA NA NA 2.5E+01 4.4E+01 1.2E+03
Nb-94 1.3E-01 1.3E-01 3.9E+00 NA NA NA NA NA NA NA 2.7E+00 4.8E+00 1.2E+02
Ni-59 6.8E+19 1.2E+13 5.3E+00 NA NA NA NA NA NA NA 2.0E+06 2.5E+03 1.3E+03
Np-237 2.8E+03 9.0E+01 1.9E+00 9.6E-02 1.8E-01 4.4E-01 NA NA NA 2.7E+08 3.2E-02 3.0E-02 5.7E-02
Pd-107 --- 1.4E+15 6.4E+02 NA NA NA NA NA NA NA 3.1E+06 3.9E+03 2.0E+03
Pu-238 --- --- 1.2E+07 4.4E+05 1.4E+05 1.3E+05 4.4E+05 1.4E+05 1.3E+05 1.8E+17 2.8E+09 1.3E+06 3.8E+05
Pu-239 1.1E+18 1.9E+15 1.3E+07 1.1E+07 8.0E+06 7.7E+06 NA NA NA 4.0E+15 5.1E+07 1.4E+06 1.2E+06
Pu-240 --- --- 2.7E+15 3.2E+08 3.9E+07 3.4E+07 4.9E+15 3.8E+15 3.6E+15 4.3E+15 1.5E+18 1.3E+08 1.3E+07
Pu-241 1.7E+12 2.8E+10 3.9E+05 7.8E+03 4.4E+03 4.2E+03 NA NA NA 5.9E+13 2.6E+04 2.8E+03 1.6E+03
Pu-242 --- --- 1.2E+14 2.9E+08 3.5E+07 3.0E+07 4.4E+12 1.4E+12 1.3E+12 3.9E+15 3.9E+17 1.2E+08 1.2E+07
Pu-244 --- --- 2.5E+09 2.6E+08 3.1E+07 2.7E+07 2.0E+17 1.5E+17 1.4E+17 3.7E+16 --- 1.1E+08 1.1E+07
Ra-226 2.7E+17 5.5E+10 3.5E+00 8.4E-02 4.5E-02 4.5E-02 8.4E-02 4.5E-02 4.5E-02 NA 8.8E+00 2.5E-01 1.3E-01
Ra-226_Cooling.Tower --- 4.9E+15 1.6E+01 2.7E-01 1.5E+00 1.2E+00 2.7E-01 1.5E+00 1.2E+00 NA 2.5E+04 7.8E-01 3.6E+00
Se-79 --- --- 3.9E+19 NA NA NA NA NA NA NA --- --- 4.1E+19
Sn-126 --- --- --- NA NA NA NA NA NA NA --- --- ---
Sr-90 1.2E+15 7.9E+09 8.8E+01 NA NA NA NA NA NA NA 1.0E+04 1.7E+03 3.2E+10
Sr-90_Mk50A 1.6E+18 9.3E+12 4.9E+04 NA NA NA NA NA NA NA 4.5E+06 9.4E+05 4.0E+12
Tc-99 2.1E-01 1.8E-01 5.5E+00 NA NA NA NA NA NA NA 9.2E+00 1.3E+01 1.0E+02
Tc-99_Mk50A 6.2E+03 2.8E+03 3.9E+02 NA NA NA NA NA NA NA 1.7E+03 5.8E+02 2.0E+03
Th-230 --- 6.7E+13 1.0E+01 3.7E-01 1.3E-01 1.2E-01 3.7E-01 1.3E-01 1.2E-01 NA 1.8E+02 1.1E+00 3.6E-01
Th-230_Cooling.Tower --- 6.1E+18 1.3E+02 2.3E+00 2.1E+00 2.0E+00 2.3E+00 2.1E+00 2.0E+00 NA 6.7E+05 6.6E+00 5.8E+00
Th-232 7.1E+16 6.4E+12 3.1E+03 3.2E+03 7.4E+03 9.4E+03 4.2E+03 9.9E+03 1.3E+04 NA 2.0E+04 8.4E+03 2.0E+04
U-233 --- --- 5.7E+11 1.4E+12 1.4E+11 1.2E+11 NA NA NA 1.9E+13 --- 4.6E+10 4.6E+09
U-234 --- 3.8E+18 3.0E+03 1.1E+02 3.6E+01 3.4E+01 1.1E+02 3.6E+01 3.4E+01 4.6E+13 2.8E+05 3.3E+02 1.0E+02
U-234_MGlass --- --- 1.3E+06 4.3E+04 1.5E+04 1.4E+04 4.3E+04 1.5E+04 1.4E+04 2.7E+16 4.8E+08 1.3E+05 4.1E+04
U-235 2.0E+09 4.3E+06 7.3E+00 5.7E+00 5.9E+00 7.0E+00 NA NA NA 1.6E+10 3.8E+00 6.8E-01 7.4E-01
U-235_MGlass 2.7E+12 3.1E+09 2.9E+03 2.4E+03 2.2E+03 2.3E+03 NA NA NA 9.5E+12 9.0E+03 3.1E+02 2.8E+02
U-235_Paducah.Cask 6.6E+13 7.5E+10 3.1E+04 2.7E+04 2.4E+04 2.5E+04 NA NA NA 1.0E+14 1.2E+05 3.3E+03 3.1E+03
U-236 --- --- 2.8E+10 3.6E+10 2.9E+10 2.8E+10 4.9E+10 3.9E+10 3.7E+10 4.8E+11 3.0E+12 7.0E+10 1.5E+10
U-236_MGlass --- --- 1.9E+13 2.5E+13 2.0E+13 2.0E+13 3.3E+13 2.7E+13 2.6E+13 2.8E+14 4.0E+15 4.4E+13 9.1E+12
U-238 --- --- 3.9E+06 1.5E+05 4.6E+04 4.3E+04 1.5E+05 4.6E+04 4.3E+04 2.5E+09 2.1E+09 4.3E+05 1.3E+05
U-238_MGlass --- --- 1.5E+09 5.6E+07 1.8E+07 1.7E+07 5.6E+07 1.8E+07 1.7E+07 1.5E+12 3.6E+12 1.6E+08 4.9E+07
Zr-93 1.7E+00 1.0E+00 8.8E-01 NA NA NA NA NA NA NA 1.1E+01 5.7E+00 5.2E+00
Radium Groundwater All-Pathways
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Table 2 (continued) 
Scenario1b - 2 sets of 2 trenches covered at 5 yrs
Beta-Gamma Gross Alpha Uranium
0-12 12-100 100-1130 0-1000 1000-1120 1120-1130 0-1000 1000-1120 1120-1130 0-1130 130-200 200-1000 1000-1130
Parent Nuclide yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs
Am-241 1.6E+11 2.3E+10 1.3E+04 2.6E+02 1.5E+02 1.4E+02 NA NA NA 1.9E+12 7.4E+02 9.4E+01 5.4E+01
Am-243 --- --- 5.7E+02 7.9E+01 3.0E+01 2.9E+01 NA NA NA 1.5E+12 3.4E+10 3.0E+01 1.1E+01
C-14 3.9E+00 4.7E+00 3.8E+00 NA NA NA NA NA NA NA 3.9E+00 1.1E+01 2.9E+02
C-14_NR.Pump --- --- 2.9E+00 NA NA NA NA NA NA NA 3.6E+00 3.1E+00 1.2E+02
Cf-249 1.2E+19 7.1E+17 3.9E+04 3.8E+02 1.7E+02 1.6E+02 NA NA NA 1.1E+14 2.2E+06 1.2E+02 4.9E+01
Cf-251 --- --- 2.0E+08 1.6E+02 6.5E+01 6.2E+01 NA NA NA 9.7E+17 4.2E+18 4.5E+01 1.8E+01
Cl-36 1.4E+00 1.7E+00 1.3E+00 NA NA NA NA NA NA NA 6.9E-01 1.9E+00 4.6E+01
Cm-244 --- --- 1.1E+18 1.0E+11 1.3E+10 1.1E+10 1.9E+18 1.5E+18 1.4E+18 1.4E+18 --- 4.1E+10 4.4E+09
Cm-245 1.2E+15 1.0E+14 1.4E+03 4.3E+01 1.7E+01 1.5E+01 NA NA NA 2.1E+12 7.7E+03 1.6E+01 5.7E+00
Cm-246 --- --- 9.3E+14 8.3E+01 3.2E+01 3.0E+01 1.4E+16 4.3E+15 3.9E+15 2.3E+13 --- 3.1E+01 1.1E+01
Cm-247 --- --- 4.3E+03 6.6E+01 2.5E+01 2.3E+01 NA NA NA 1.6E+13 7.4E+12 2.6E+01 9.3E+00
Cm-248 --- --- 3.7E+09 7.9E+01 3.0E+01 2.8E+01 --- --- --- 3.5E+17 --- 7.3E+00 2.6E+00
H-3 6.2E+01 1.0E+02 2.3E+04 NA NA NA NA NA NA NA 1.7E+06 3.2E+08 ---
H-3_Concrete 1.5E+02 2.4E+02 5.4E+04 NA NA NA NA NA NA NA 4.0E+06 7.4E+08 ---
H-3_ETF.Carbon --- --- 6.6E+04 NA NA NA NA NA NA NA 1.7E+06 1.3E+09 ---
I-129 3.7E-03 3.2E-03 1.7E-03 NA NA NA NA NA NA NA 1.0E-01 2.2E-01 2.5E+00
I-129_ETF.Carbon --- --- 2.0E-01 NA NA NA NA NA NA NA 2.5E+01 1.3E+01 1.2E+01
I-129_ETF.GT.73 1.1E+01 1.7E+01 2.7E-01 NA NA NA NA NA NA NA 3.3E+01 1.7E+01 1.6E+01
I-129_F.Carbon 1.5E+02 2.3E+02 3.5E+00 NA NA NA NA NA NA NA 4.4E+02 2.3E+02 2.1E+02
I-129_F.CG.8 5.7E-02 8.7E-02 3.6E-03 NA NA NA NA NA NA NA 2.2E-01 3.6E-01 1.2E+00
I-129_F.Dowex.21K 7.6E+00 1.2E+01 1.9E-01 NA NA NA NA NA NA NA 2.3E+01 1.2E+01 1.1E+01
I-129_F.Filtercake 6.4E-02 9.9E-02 3.9E-03 NA NA NA NA NA NA NA 2.4E-01 3.8E-01 1.2E+00
I-129_H.Carbon 6.5E+01 1.0E+02 1.6E+00 NA NA NA NA NA NA NA 1.9E+02 1.0E+02 9.4E+01
I-129_H.CG.8 4.3E-01 6.6E-01 1.6E-02 NA NA NA NA NA NA NA 1.3E+00 1.1E+00 9.9E-01
I-129_H.Dowex.21K 1.7E+01 2.7E+01 4.2E-01 NA NA NA NA NA NA NA 5.2E+01 2.7E+01 2.5E+01
I-129_H.Filtercake 7.3E-01 1.1E+00 2.5E-02 NA NA NA NA NA NA NA 2.2E+00 1.7E+00 1.5E+00
I-129_Mk50A 4.9E+01 6.9E+01 4.4E-01 NA NA NA NA NA NA NA 6.3E+01 2.7E+01 8.9E+01
K-40 4.6E-01 7.1E-01 5.9E-01 NA NA NA NA NA NA NA 1.3E+00 2.5E+00 2.7E+01
Mo-93 3.5E+00 2.7E+00 1.5E+00 NA NA NA NA NA NA NA 7.3E+00 2.1E+01 5.6E+02
Nb-94 1.5E+00 1.8E+00 1.4E+00 NA NA NA NA NA NA NA 8.1E-01 2.2E+00 5.5E+01
Ni-59 --- 6.0E+16 5.6E+00 NA NA NA NA NA NA NA 2.6E+06 2.6E+03 1.4E+03
Np-237 7.0E+04 1.2E+04 1.9E+00 9.3E-02 1.8E-01 4.3E-01 NA NA NA 2.8E+08 3.1E-02 2.9E-02 5.6E-02
Pd-107 --- 7.3E+18 6.7E+02 NA NA NA NA NA NA NA 4.0E+06 3.9E+03 2.1E+03
Pu-238 --- --- 1.2E+07 4.4E+05 1.4E+05 1.3E+05 4.4E+05 1.4E+05 1.3E+05 1.8E+17 2.8E+09 1.3E+06 3.8E+05
Pu-239 2.5E+19 4.5E+17 1.3E+07 1.1E+07 8.0E+06 7.7E+06 NA NA NA 4.1E+15 5.1E+07 1.4E+06 1.2E+06
Pu-240 --- --- 2.7E+15 3.3E+08 4.0E+07 3.4E+07 4.9E+15 3.8E+15 3.6E+15 4.4E+15 1.5E+18 1.3E+08 1.3E+07
Pu-241 7.8E+13 8.8E+12 3.9E+05 7.8E+03 4.4E+03 4.2E+03 NA NA NA 5.9E+13 2.6E+04 2.8E+03 1.6E+03
Pu-242 --- --- 1.2E+14 3.0E+08 3.6E+07 3.0E+07 4.4E+12 1.4E+12 1.3E+12 3.9E+15 3.9E+17 1.2E+08 1.3E+07
Pu-244 --- --- 2.6E+09 2.7E+08 3.2E+07 2.7E+07 2.0E+17 1.5E+17 1.4E+17 3.7E+16 --- 1.1E+08 1.1E+07
Ra-226 4.7E+18 2.2E+14 3.5E+00 9.0E-02 4.5E-02 4.5E-02 9.0E-02 4.5E-02 4.5E-02 NA 1.0E+01 2.7E-01 1.3E-01
Ra-226_Cooling.Tower --- 3.9E+19 1.6E+01 2.7E-01 1.7E+00 1.4E+00 2.7E-01 1.7E+00 1.4E+00 NA 3.6E+04 7.8E-01 4.1E+00
Se-79 --- --- 4.0E+19 NA NA NA NA NA NA NA --- --- 4.2E+19
Sn-126 --- --- --- NA NA NA NA NA NA NA --- --- ---
Sr-90 2.3E+16 3.5E+13 9.1E+01 NA NA NA NA NA NA NA 1.2E+04 1.8E+03 3.5E+10
Sr-90_Mk50A 3.6E+19 5.2E+16 5.0E+04 NA NA NA NA NA NA NA 4.9E+06 9.6E+05 4.0E+12
Tc-99 8.8E+00 3.0E+00 1.5E+00 NA NA NA NA NA NA NA 2.3E+00 4.2E+00 5.4E+01
Tc-99_Mk50A 9.5E+04 9.2E+04 3.8E+02 NA NA NA NA NA NA NA 1.6E+03 5.7E+02 2.0E+03
Th-230 --- 3.8E+17 1.0E+01 3.7E-01 1.3E-01 1.2E-01 3.7E-01 1.3E-01 1.2E-01 NA 1.8E+02 1.1E+00 3.6E-01
Th-230_Cooling.Tower --- --- 1.3E+02 2.3E+00 2.1E+00 2.0E+00 2.3E+00 2.1E+00 2.0E+00 NA 6.8E+05 6.6E+00 5.8E+00
Th-232 1.6E+18 8.8E+16 3.1E+03 3.2E+03 7.4E+03 9.4E+03 4.2E+03 9.9E+03 1.3E+04 NA 2.0E+04 8.4E+03 2.0E+04
U-233 --- --- 5.8E+11 1.4E+12 1.5E+11 1.2E+11 NA NA NA 2.0E+13 --- 4.7E+10 4.6E+09
U-234 --- --- 3.0E+03 1.1E+02 3.6E+01 3.4E+01 1.1E+02 3.6E+01 3.4E+01 4.7E+13 2.8E+05 3.3E+02 1.0E+02
U-234_MGlass --- --- 1.3E+06 4.3E+04 1.5E+04 1.4E+04 4.3E+04 1.5E+04 1.4E+04 2.8E+16 4.9E+08 1.3E+05 4.1E+04
U-235 3.3E+10 7.5E+08 7.3E+00 5.7E+00 5.9E+00 7.0E+00 NA NA NA 1.6E+10 3.8E+00 6.8E-01 7.4E-01
U-235_MGlass 5.3E+13 1.1E+12 2.9E+03 2.5E+03 2.2E+03 2.3E+03 NA NA NA 9.7E+12 9.1E+03 3.1E+02 2.8E+02
U-235_Paducah.Cask 1.3E+15 2.6E+13 3.1E+04 2.7E+04 2.4E+04 2.5E+04 NA NA NA 1.1E+14 1.2E+05 3.3E+03 3.1E+03
U-236 --- --- 2.8E+10 3.7E+10 2.9E+10 2.8E+10 4.9E+10 3.9E+10 3.8E+10 4.8E+11 3.0E+12 7.0E+10 1.5E+10
U-236_MGlass --- --- 1.9E+13 2.5E+13 2.0E+13 2.0E+13 3.3E+13 2.7E+13 2.6E+13 2.9E+14 4.1E+15 4.5E+13 9.3E+12
U-238 --- --- 3.9E+06 1.5E+05 4.6E+04 4.3E+04 1.5E+05 4.6E+04 4.3E+04 2.5E+09 2.1E+09 4.3E+05 1.3E+05
U-238_MGlass --- --- 1.5E+09 5.6E+07 1.8E+07 1.7E+07 5.6E+07 1.8E+07 1.7E+07 1.5E+12 3.7E+12 1.6E+08 4.9E+07
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Table 2 (continued) 
Scenario2 - 4 trenches covered at 15 yrs
Uranium
0-12 12-100 100-1130 0-1000 1000-1120 1120-1130 0-1000 1000-1120 1120-1130 0-1130 130-200 200-1000 1000-1130
Parent Nuclide yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs
Am-241 4.6E+09 1.0E+08 1.3E+04 2.6E+02 1.5E+02 1.4E+02 NA NA NA 1.9E+12 7.4E+02 9.4E+01 5.3E+01
Am-243 --- 2.4E+19 5.7E+02 7.8E+01 3.0E+01 2.8E+01 NA NA NA 1.4E+12 3.4E+10 3.0E+01 1.1E+01
C-14 3.3E-01 3.3E-01 1.0E+01 NA NA NA NA NA NA NA 1.3E+01 2.4E+01 6.0E+02
C-14_NR.Pump --- --- 2.9E+00 NA NA NA NA NA NA NA 3.5E+00 3.1E+00 1.2E+02
Cf-249 1.4E+17 1.3E+15 3.8E+04 3.7E+02 1.6E+02 1.6E+02 NA NA NA 1.1E+14 2.2E+06 1.2E+02 4.9E+01
Cf-251 --- --- 2.0E+08 1.6E+02 6.5E+01 6.1E+01 NA NA NA 9.7E+17 4.2E+18 4.4E+01 1.7E+01
Cl-36 1.1E-01 1.2E-01 3.5E+00 NA NA NA NA NA NA NA 2.3E+00 4.1E+00 9.6E+01
Cm-244 --- --- 1.0E+18 9.4E+10 1.2E+10 1.0E+10 1.9E+18 1.5E+18 1.4E+18 1.3E+18 --- 3.7E+10 4.0E+09
Cm-245 2.0E+13 2.4E+11 1.4E+03 4.3E+01 1.6E+01 1.5E+01 NA NA NA 2.1E+12 7.7E+03 1.6E+01 5.7E+00
Cm-246 --- --- 9.2E+14 8.3E+01 3.2E+01 3.0E+01 1.3E+16 4.3E+15 3.9E+15 2.3E+13 --- 3.1E+01 1.1E+01
Cm-247 --- --- 4.3E+03 6.6E+01 2.5E+01 2.3E+01 NA NA NA 1.6E+13 7.4E+12 2.6E+01 9.3E+00
Cm-248 --- --- 3.7E+09 7.8E+01 3.0E+01 2.8E+01 --- --- --- 3.4E+17 --- 7.2E+00 2.6E+00
H-3 6.3E+00 6.4E+00 2.4E+04 NA NA NA NA NA NA NA 3.9E+06 3.0E+08 ---
H-3_Concrete 1.5E+01 1.5E+01 5.5E+04 NA NA NA NA NA NA NA 9.1E+06 7.0E+08 ---
H-3_ETF.Carbon --- --- 6.6E+04 NA NA NA NA NA NA NA 1.7E+06 1.3E+09 ---
I-129 1.9E-04 1.8E-04 7.4E-03 NA NA NA NA NA NA NA 5.4E-01 6.4E-01 3.1E+00
I-129_ETF.Carbon --- --- 2.0E-01 NA NA NA NA NA NA NA 2.5E+01 1.3E+01 1.2E+01
I-129_ETF.GT.73 1.4E+00 8.8E-01 2.7E-01 NA NA NA NA NA NA NA 3.3E+01 1.7E+01 1.6E+01
I-129_F.Carbon 1.8E+01 1.2E+01 3.5E+00 NA NA NA NA NA NA NA 4.4E+02 2.3E+02 2.1E+02
I-129_F.CG.8 6.9E-03 4.5E-03 3.8E-03 NA NA NA NA NA NA NA 2.3E-01 3.8E-01 1.2E+00
I-129_F.Dowex.21K 9.3E-01 6.0E-01 1.9E-01 NA NA NA NA NA NA NA 2.2E+01 1.2E+01 1.1E+01
I-129_F.Filtercake 7.8E-03 5.1E-03 4.1E-03 NA NA NA NA NA NA NA 2.5E-01 4.0E-01 1.2E+00
I-129_H.Carbon 7.9E+00 5.1E+00 1.6E+00 NA NA NA NA NA NA NA 1.9E+02 1.0E+02 9.4E+01
I-129_H.CG.8 5.2E-02 3.4E-02 1.7E-02 NA NA NA NA NA NA NA 1.3E+00 1.1E+00 1.0E+00
I-129_H.Dowex.21K 2.1E+00 1.4E+00 4.2E-01 NA NA NA NA NA NA NA 5.1E+01 2.7E+01 2.5E+01
I-129_H.Filtercake 8.9E-02 5.7E-02 2.6E-02 NA NA NA NA NA NA NA 2.2E+00 1.7E+00 1.5E+00
I-129_Mk50A 4.2E+00 2.4E+00 4.5E-01 NA NA NA NA NA NA NA 6.7E+01 2.7E+01 8.9E+01
K-40 2.3E-01 2.0E-01 2.9E+00 NA NA NA NA NA NA NA 7.1E+00 7.8E+00 3.1E+01
Mo-93 2.6E-01 2.6E-01 4.1E+00 NA NA NA NA NA NA NA 2.5E+01 4.4E+01 1.2E+03
Nb-94 1.3E-01 1.3E-01 3.9E+00 NA NA NA NA NA NA NA 2.7E+00 4.8E+00 1.2E+02
Ni-59 6.8E+19 1.2E+13 5.3E+00 NA NA NA NA NA NA NA 2.0E+06 2.5E+03 1.3E+03
Np-237 2.8E+03 9.0E+01 1.9E+00 9.6E-02 1.8E-01 4.4E-01 NA NA NA 2.7E+08 3.1E-02 3.0E-02 5.7E-02
Pd-107 --- 1.4E+15 6.4E+02 NA NA NA NA NA NA NA 3.1E+06 3.9E+03 2.0E+03
Pu-238 --- --- 1.2E+07 4.4E+05 1.4E+05 1.3E+05 4.4E+05 1.4E+05 1.3E+05 1.8E+17 2.7E+09 1.3E+06 3.8E+05
Pu-239 1.1E+18 1.9E+15 1.3E+07 1.1E+07 8.0E+06 7.7E+06 NA NA NA 4.0E+15 5.1E+07 1.4E+06 1.2E+06
Pu-240 --- --- 2.7E+15 3.2E+08 3.9E+07 3.4E+07 4.9E+15 3.8E+15 3.6E+15 4.3E+15 1.5E+18 1.3E+08 1.3E+07
Pu-241 1.7E+12 2.8E+10 3.9E+05 7.8E+03 4.4E+03 4.2E+03 NA NA NA 5.9E+13 2.5E+04 2.8E+03 1.6E+03
Pu-242 --- --- 1.2E+14 2.9E+08 3.5E+07 3.0E+07 4.4E+12 1.4E+12 1.3E+12 3.9E+15 3.9E+17 1.2E+08 1.2E+07
Pu-244 --- --- 2.5E+09 2.6E+08 3.1E+07 2.7E+07 2.0E+17 1.5E+17 1.4E+17 3.7E+16 --- 1.1E+08 1.1E+07
Ra-226 2.7E+17 5.5E+10 3.5E+00 8.4E-02 4.5E-02 4.5E-02 8.4E-02 4.5E-02 4.5E-02 NA 8.8E+00 2.5E-01 1.3E-01
Ra-226_Cooling.Towe--- 4.9E+15 1.6E+01 2.7E-01 1.5E+00 1.2E+00 2.7E-01 1.5E+00 1.2E+00 NA 2.5E+04 7.8E-01 3.6E+00
Se-79 --- --- 3.9E+19 NA NA NA NA NA NA NA --- --- 4.1E+19
Sn-126 --- --- --- NA NA NA NA NA NA NA --- --- ---
Sr-90 1.2E+15 7.9E+09 8.8E+01 NA NA NA NA NA NA NA 1.0E+04 1.7E+03 3.2E+10
Sr-90_Mk50A 1.6E+18 9.3E+12 4.9E+04 NA NA NA NA NA NA NA 4.5E+06 9.4E+05 4.0E+12
Tc-99 2.1E-01 1.8E-01 5.5E+00 NA NA NA NA NA NA NA 9.1E+00 1.3E+01 9.9E+01
Tc-99_Mk50A 6.2E+03 2.8E+03 3.9E+02 NA NA NA NA NA NA NA 1.7E+03 5.8E+02 2.0E+03
Th-230 --- 6.7E+13 1.0E+01 3.7E-01 1.3E-01 1.2E-01 3.7E-01 1.3E-01 1.2E-01 NA 1.8E+02 1.1E+00 3.6E-01
Th-230_Cooling.Towe--- 6.1E+18 1.2E+02 2.3E+00 2.1E+00 2.0E+00 2.3E+00 2.1E+00 2.0E+00 NA 6.7E+05 6.6E+00 5.7E+00
Th-232 7.1E+16 6.4E+12 3.1E+03 3.2E+03 7.4E+03 9.4E+03 4.2E+03 9.9E+03 1.3E+04 NA 2.0E+04 8.4E+03 2.0E+04
U-233 --- --- 5.7E+11 1.4E+12 1.4E+11 1.2E+11 NA NA NA 1.9E+13 --- 4.6E+10 4.6E+09
U-234 --- 3.8E+18 3.0E+03 1.1E+02 3.6E+01 3.4E+01 1.1E+02 3.6E+01 3.4E+01 4.6E+13 2.8E+05 3.3E+02 9.9E+01
U-234_MGlass --- --- 1.2E+06 4.3E+04 1.5E+04 1.4E+04 4.3E+04 1.5E+04 1.4E+04 2.7E+16 4.8E+08 1.3E+05 4.1E+04
U-235 2.0E+09 4.3E+06 7.3E+00 5.7E+00 5.9E+00 7.0E+00 NA NA NA 1.6E+10 3.8E+00 6.8E-01 7.4E-01
U-235_MGlass 2.7E+12 3.1E+09 2.9E+03 2.4E+03 2.2E+03 2.3E+03 NA NA NA 9.4E+12 9.0E+03 3.1E+02 2.8E+02
U-235_Paducah.Cask 6.6E+13 7.5E+10 3.1E+04 2.7E+04 2.4E+04 2.4E+04 NA NA NA 1.0E+14 1.2E+05 3.3E+03 3.0E+03
U-236 --- --- 2.8E+10 3.6E+10 2.9E+10 2.8E+10 4.9E+10 3.9E+10 3.7E+10 4.8E+11 3.0E+12 7.0E+10 1.5E+10
U-236_MGlass --- --- 1.9E+13 2.5E+13 2.0E+13 2.0E+13 3.3E+13 2.7E+13 2.6E+13 2.8E+14 4.0E+15 4.4E+13 9.1E+12
U-238 --- --- 3.9E+06 1.5E+05 4.6E+04 4.3E+04 1.5E+05 4.6E+04 4.3E+04 2.5E+09 2.1E+09 4.3E+05 1.3E+05
U-238_MGlass --- --- 1.5E+09 5.6E+07 1.8E+07 1.7E+07 5.6E+07 1.8E+07 1.7E+07 1.5E+12 3.6E+12 1.6E+08 4.9E+07
Zr-93 1.7E+00 1.0E+00 8.8E-01 NA NA NA NA NA NA NA 1.0E+01 5.7E+00 5.2E+00
Radium Groundwater All-PathwaysBeta-Gamma Gross Alpha
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Table 2 (continued) 
Scenario2b - 4 trenches covered at 5 yrs
Beta-Gamma Gross Alpha Uranium
0-12 12-100 100-1130 0-1000 1000-1120 1120-1130 0-1000 1000-1120 1120-1130 0-1130 130-200 200-1000 1000-1130
Parent Nuclide yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs
Am-241 1.6E+11 2.4E+10 1.3E+04 2.6E+02 1.5E+02 1.4E+02 NA NA NA 1.9E+12 7.3E+02 9.4E+01 5.4E+01
Am-243 --- --- 5.7E+02 7.9E+01 3.0E+01 2.8E+01 NA NA NA 1.5E+12 3.4E+10 3.0E+01 1.1E+01
C-14 3.9E+00 4.8E+00 3.8E+00 NA NA NA NA NA NA NA 3.9E+00 1.1E+01 2.5E+02
C-14_NR.Pump --- --- 2.9E+00 NA NA NA NA NA NA NA 3.5E+00 3.1E+00 1.2E+02
Cf-249 1.2E+19 7.2E+17 3.9E+04 3.8E+02 1.7E+02 1.6E+02 NA NA NA 1.1E+14 2.2E+06 1.2E+02 4.9E+01
Cf-251 --- --- 2.0E+08 1.6E+02 6.5E+01 6.2E+01 NA NA NA 9.7E+17 4.2E+18 4.5E+01 1.8E+01
Cl-36 1.4E+00 1.7E+00 1.3E+00 NA NA NA NA NA NA NA 6.9E-01 1.9E+00 4.0E+01
Cm-244 --- --- 1.0E+18 1.0E+11 1.3E+10 1.1E+10 1.9E+18 1.5E+18 1.4E+18 1.4E+18 --- 4.1E+10 4.4E+09
Cm-245 1.2E+15 1.0E+14 1.4E+03 4.3E+01 1.6E+01 1.5E+01 NA NA NA 2.1E+12 7.7E+03 1.6E+01 5.7E+00
Cm-246 --- --- 9.3E+14 8.3E+01 3.2E+01 3.0E+01 1.3E+16 4.3E+15 3.9E+15 2.3E+13 --- 3.1E+01 1.1E+01
Cm-247 --- --- 4.3E+03 6.6E+01 2.5E+01 2.3E+01 NA NA NA 1.6E+13 7.4E+12 2.6E+01 9.3E+00
Cm-248 --- --- 3.7E+09 7.9E+01 3.0E+01 2.8E+01 --- --- --- 3.5E+17 --- 7.3E+00 2.6E+00
H-3 6.2E+01 1.0E+02 2.3E+04 NA NA NA NA NA NA NA 1.7E+06 3.2E+08 ---
H-3_Concrete 1.4E+02 2.4E+02 5.3E+04 NA NA NA NA NA NA NA 4.0E+06 7.4E+08 ---
H-3_ETF.Carbon --- --- 6.6E+04 NA NA NA NA NA NA NA 1.7E+06 1.3E+09 ---
I-129 3.7E-03 3.3E-03 1.7E-03 NA NA NA NA NA NA NA 1.0E-01 2.2E-01 2.4E+00
I-129_ETF.Carbon --- --- 2.0E-01 NA NA NA NA NA NA NA 2.5E+01 1.3E+01 1.2E+01
I-129_ETF.GT.73 1.1E+01 1.7E+01 2.7E-01 NA NA NA NA NA NA NA 3.3E+01 1.7E+01 1.6E+01
I-129_F.Carbon 1.5E+02 2.3E+02 3.5E+00 NA NA NA NA NA NA NA 4.4E+02 2.3E+02 2.1E+02
I-129_F.CG.8 5.7E-02 8.7E-02 3.6E-03 NA NA NA NA NA NA NA 2.2E-01 3.6E-01 1.2E+00
I-129_F.Dowex.21K 7.6E+00 1.2E+01 1.9E-01 NA NA NA NA NA NA NA 2.2E+01 1.2E+01 1.1E+01
I-129_F.Filtercake 6.4E-02 9.9E-02 3.9E-03 NA NA NA NA NA NA NA 2.4E-01 3.8E-01 1.1E+00
I-129_H.Carbon 6.5E+01 1.0E+02 1.6E+00 NA NA NA NA NA NA NA 1.9E+02 1.0E+02 9.4E+01
I-129_H.CG.8 4.2E-01 6.6E-01 1.6E-02 NA NA NA NA NA NA NA 1.3E+00 1.1E+00 9.9E-01
I-129_H.Dowex.21K 1.7E+01 2.7E+01 4.2E-01 NA NA NA NA NA NA NA 5.2E+01 2.7E+01 2.5E+01
I-129_H.Filtercake 7.3E-01 1.1E+00 2.5E-02 NA NA NA NA NA NA NA 2.2E+00 1.7E+00 1.5E+00
I-129_Mk50A 4.9E+01 7.0E+01 4.4E-01 NA NA NA NA NA NA NA 6.3E+01 2.7E+01 8.9E+01
K-40 5.2E+00 2.7E+00 1.3E+00 NA NA NA NA NA NA NA 3.5E+00 2.8E+00 2.7E+01
Mo-93 3.5E+00 2.7E+00 1.5E+00 NA NA NA NA NA NA NA 7.3E+00 2.0E+01 4.9E+02
Nb-94 1.5E+00 1.8E+00 1.4E+00 NA NA NA NA NA NA NA 8.1E-01 2.2E+00 4.9E+01
Ni-59 --- 6.0E+16 5.6E+00 NA NA NA NA NA NA NA 2.6E+06 2.6E+03 1.4E+03
Np-237 7.0E+04 1.3E+04 1.9E+00 9.3E-02 1.8E-01 4.3E-01 NA NA NA 2.8E+08 3.1E-02 2.9E-02 5.6E-02
Pd-107 --- 7.3E+18 6.7E+02 NA NA NA NA NA NA NA 4.0E+06 3.9E+03 2.1E+03
Pu-238 --- --- 1.2E+07 4.4E+05 1.4E+05 1.3E+05 4.4E+05 1.4E+05 1.3E+05 1.8E+17 2.8E+09 1.3E+06 3.8E+05
Pu-239 2.5E+19 4.5E+17 1.3E+07 1.1E+07 8.0E+06 7.7E+06 NA NA NA 4.1E+15 5.1E+07 1.4E+06 1.2E+06
Pu-240 --- --- 2.7E+15 3.3E+08 4.0E+07 3.4E+07 4.9E+15 3.8E+15 3.6E+15 4.4E+15 1.5E+18 1.3E+08 1.3E+07
Pu-241 7.8E+13 8.9E+12 3.9E+05 7.8E+03 4.4E+03 4.2E+03 NA NA NA 5.9E+13 2.5E+04 2.8E+03 1.6E+03
Pu-242 --- --- 1.2E+14 3.0E+08 3.6E+07 3.0E+07 4.4E+12 1.4E+12 1.3E+12 3.9E+15 3.9E+17 1.2E+08 1.2E+07
Pu-244 --- --- 2.6E+09 2.7E+08 3.2E+07 2.7E+07 2.0E+17 1.5E+17 1.4E+17 3.7E+16 --- 1.1E+08 1.1E+07
Ra-226 4.7E+18 2.2E+14 3.5E+00 9.0E-02 4.5E-02 4.4E-02 9.0E-02 4.5E-02 4.5E-02 NA 1.0E+01 2.6E-01 1.3E-01
Ra-226_Cooling.Tower --- 3.9E+19 1.6E+01 2.7E-01 1.7E+00 1.4E+00 2.7E-01 1.7E+00 1.4E+00 NA 3.6E+04 7.8E-01 4.1E+00
Se-79 --- --- 4.0E+19 NA NA NA NA NA NA NA --- --- 4.2E+19
Sn-126 --- --- --- NA NA NA NA NA NA NA --- --- ---
Sr-90 2.3E+16 3.5E+13 9.1E+01 NA NA NA NA NA NA NA 1.2E+04 1.8E+03 3.5E+10
Sr-90_Mk50A 3.6E+19 5.2E+16 5.0E+04 NA NA NA NA NA NA NA 4.8E+06 9.6E+05 4.0E+12
Tc-99 8.8E+00 3.1E+00 1.5E+00 NA NA NA NA NA NA NA 2.3E+00 4.1E+00 5.1E+01
Tc-99_Mk50A 9.5E+04 9.4E+04 3.8E+02 NA NA NA NA NA NA NA 1.6E+03 5.7E+02 2.0E+03
Th-230 --- 3.8E+17 1.0E+01 3.7E-01 1.3E-01 1.2E-01 3.7E-01 1.3E-01 1.2E-01 NA 1.8E+02 1.1E+00 3.6E-01
Th-230_Cooling.Tower --- --- 1.2E+02 2.3E+00 2.1E+00 2.0E+00 2.3E+00 2.1E+00 2.0E+00 NA 6.8E+05 6.6E+00 5.8E+00
Th-232 1.6E+18 8.8E+16 3.1E+03 3.2E+03 7.4E+03 9.4E+03 4.2E+03 9.9E+03 1.3E+04 NA 2.0E+04 8.4E+03 2.0E+04
U-233 --- --- 5.8E+11 1.4E+12 1.4E+11 1.2E+11 NA NA NA 2.0E+13 --- 4.7E+10 4.6E+09
U-234 --- --- 3.0E+03 1.1E+02 3.6E+01 3.4E+01 1.1E+02 3.6E+01 3.4E+01 4.7E+13 2.8E+05 3.3E+02 1.0E+02
U-234_MGlass --- --- 1.3E+06 4.3E+04 1.5E+04 1.4E+04 4.3E+04 1.5E+04 1.4E+04 2.8E+16 4.9E+08 1.3E+05 4.1E+04
U-235 3.3E+10 7.5E+08 7.3E+00 5.6E+00 5.9E+00 7.0E+00 NA NA NA 1.6E+10 3.8E+00 6.8E-01 7.4E-01
U-235_MGlass 5.3E+13 1.1E+12 2.9E+03 2.4E+03 2.2E+03 2.3E+03 NA NA NA 9.7E+12 9.1E+03 3.1E+02 2.8E+02
U-235_Paducah.Cask 1.3E+15 2.6E+13 3.1E+04 2.7E+04 2.4E+04 2.5E+04 NA NA NA 1.1E+14 1.2E+05 3.3E+03 3.0E+03
U-236 --- --- 2.8E+10 3.7E+10 2.9E+10 2.8E+10 4.9E+10 3.9E+10 3.8E+10 4.8E+11 3.0E+12 7.0E+10 1.5E+10
U-236_MGlass --- --- 1.9E+13 2.5E+13 2.0E+13 2.0E+13 3.3E+13 2.7E+13 2.6E+13 2.9E+14 4.1E+15 4.5E+13 9.3E+12
U-238 --- --- 3.9E+06 1.5E+05 4.6E+04 4.3E+04 1.5E+05 4.6E+04 4.3E+04 2.5E+09 2.1E+09 4.3E+05 1.3E+05
U-238_MGlass --- --- 1.5E+09 5.6E+07 1.8E+07 1.7E+07 5.6E+07 1.8E+07 1.7E+07 1.5E+12 3.7E+12 1.6E+08 4.9E+07
Zr-93 2.0E+01 3.4E+01 8.8E-01 NA NA NA NA NA NA NA 1.0E+01 5.7E+00 5.2E+00
Radium Groundwater All-Pathways
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Table 3. Operational limits  
Scenario1 - 2 sets of 2 trenches covered at 15 yrs: PA & SA
Uranium
0-12 12-100 100-1130 0-1000 1000-1120 1120-1130 0-1000 1000-1120 1120-1130 0-1130 130-200 200-1000 1000-1130
Parent Nuclide yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs
Am-241 3.900E+09 1.8E+06 1.1E+04 2.2E+02 1.3E+02 1.2E+02 NA NA NA 1.6E+12 6.3E+02 7.9E+01 4.5E+01
Am-243 --- 5.3E+16 4.8E+02 6.6E+01 2.6E+01 2.4E+01 NA NA NA 1.2E+12 2.9E+10 2.5E+01 9.1E+00
C-14 2.5E-01 2.5E-01 8.6E+00 NA NA NA NA NA NA NA 1.1E+01 1.1E+01 1.1E+01
C-14_NR.Pump --- --- 2.5E+00 NA NA NA NA NA NA NA 3.0E+00 2.6E+00 1.0E+02
Cf-249 1.2E+17 3.1E+12 3.2E+04 3.1E+02 1.4E+02 1.3E+02 NA NA NA 9.3E+13 1.8E+06 9.7E+01 4.1E+01
Cf-251 --- --- 1.7E+08 1.3E+02 5.5E+01 5.2E+01 NA NA NA 8.1E+17 3.6E+18 3.7E+01 1.5E+01
Cl-36 8.6E-02 8.6E-02 3.0E+00 NA NA NA NA NA NA NA 2.0E+00 2.0E+00 2.0E+00
Cm-244 --- --- 8.9E+17 7.0E+10 9.2E+09 7.9E+09 1.6E+18 1.2E+18 1.2E+18 9.8E+17 --- 2.7E+10 3.1E+09
Cm-245 1.7E+13 1.1E+09 1.2E+03 3.6E+01 1.4E+01 1.3E+01 NA NA NA 1.8E+12 6.6E+03 1.3E+01 4.8E+00
Cm-246 --- --- 7.7E+14 7.0E+01 2.7E+01 2.5E+01 1.1E+16 3.6E+15 3.3E+15 1.9E+13 --- 2.6E+01 9.4E+00
Cm-247 --- --- 3.6E+03 5.5E+01 2.1E+01 2.0E+01 NA NA NA 1.4E+13 6.3E+12 2.2E+01 7.8E+00
Cm-248 --- --- 3.1E+09 6.6E+01 2.5E+01 2.4E+01 --- --- --- 2.9E+17 2.3E+19 6.1E+00 2.2E+00
H-3 4.7E+00 4.8E+00 2.0E+04 NA NA NA NA NA NA NA 3.3E+06 4.1E+06 4.1E+06
H-3_Concrete 1.1E+01 1.1E+01 4.7E+04 NA NA NA NA NA NA NA 7.8E+06 9.4E+06 9.4E+06
H-3_ETF.Carbon --- --- 5.6E+04 NA NA NA NA NA NA NA 1.5E+06 1.1E+09 ---
I-129 1.4E-04 1.4E-04 6.3E-03 NA NA NA NA NA NA NA 4.5E-01 4.5E-01 4.5E-01
I-129_ETF.Carbon --- --- 1.7E-01 NA NA NA NA NA NA NA 2.1E+01 1.1E+01 1.0E+01
I-129_ETF.GT.73 1.2E+00 5.8E-01 2.3E-01 NA NA NA NA NA NA NA 2.8E+01 1.5E+01 1.4E+01
I-129_F.Carbon 1.5E+01 7.7E+00 3.0E+00 NA NA NA NA NA NA NA 3.7E+02 1.9E+02 1.8E+02
I-129_F.CG.8 5.9E-03 3.0E-03 3.2E-03 NA NA NA NA NA NA NA 2.0E-01 3.2E-01 1.0E+00
I-129_F.Dowex.21K 7.9E-01 4.0E-01 1.6E-01 NA NA NA NA NA NA NA 1.9E+01 1.0E+01 9.6E+00
I-129_F.Filtercake 6.6E-03 3.3E-03 3.5E-03 NA NA NA NA NA NA NA 2.1E-01 3.4E-01 9.9E-01
I-129_H.Carbon 6.7E+00 3.4E+00 1.3E+00 NA NA NA NA NA NA NA 1.6E+02 8.5E+01 8.0E+01
I-129_H.CG.8 4.4E-02 2.2E-02 1.4E-02 NA NA NA NA NA NA NA 1.1E+00 9.0E-01 8.5E-01
I-129_H.Dowex.21K 1.8E+00 9.1E-01 3.6E-01 NA NA NA NA NA NA NA 4.4E+01 2.3E+01 2.1E+01
I-129_H.Filtercake 7.5E-02 3.8E-02 2.2E-02 NA NA NA NA NA NA NA 1.8E+00 1.5E+00 1.3E+00
I-129_Mk50A 3.6E+00 1.4E+00 3.8E-01 NA NA NA NA NA NA NA 5.7E+01 2.3E+01 7.6E+01
K-40 6.5E-02 5.9E-02 1.6E+00 NA NA NA NA NA NA NA 4.2E+00 5.2E+00 2.6E+01
Mo-93 1.9E-01 1.9E-01 3.5E+00 NA NA NA NA NA NA NA 2.1E+01 2.1E+01 2.1E+01
Nb-94 9.4E-02 9.4E-02 3.3E+00 NA NA NA NA NA NA NA 2.3E+00 2.3E+00 2.3E+00
Ni-59 5.8E+19 3.4E+09 4.1E+00 NA NA NA NA NA NA NA 9.8E+05 2.2E+03 1.0E+03
Np-237 2.4E+03 3.9E+00 1.6E+00 8.1E-02 1.6E-01 3.7E-01 NA NA NA 2.2E+08 2.7E-02 2.5E-02 4.8E-02
Pd-107 --- 4.2E+11 4.9E+02 NA NA NA NA NA NA NA 1.5E+06 3.3E+03 1.6E+03
Pu-238 --- --- 9.8E+06 3.7E+05 1.2E+05 1.1E+05 3.7E+05 1.2E+05 1.1E+05 1.5E+17 2.3E+09 1.1E+06 3.2E+05
Pu-239 9.6E+17 6.7E+12 1.1E+07 9.5E+06 6.7E+06 6.5E+06 NA NA NA 3.3E+15 4.3E+07 1.2E+06 9.9E+05
Pu-240 --- --- 2.3E+15 2.7E+08 3.3E+07 2.8E+07 4.1E+15 3.2E+15 3.1E+15 3.6E+15 1.3E+18 1.0E+08 1.1E+07
Pu-241 1.4E+12 2.5E+08 3.3E+05 6.6E+03 3.7E+03 3.6E+03 NA NA NA 5.0E+13 2.2E+04 2.4E+03 1.3E+03
Pu-242 --- --- 1.0E+14 2.4E+08 2.9E+07 2.5E+07 3.7E+12 1.2E+12 1.1E+12 3.2E+15 3.3E+17 9.9E+07 1.0E+07
Pu-244 --- --- 2.1E+09 2.2E+08 2.6E+07 2.2E+07 1.7E+17 1.2E+17 1.2E+17 3.0E+16 --- 9.0E+07 9.2E+06
Ra-226 2.3E+17 2.5E+07 2.9E+00 6.4E-02 3.8E-02 3.8E-02 6.4E-02 3.8E-02 3.8E-02 NA 5.2E+00 1.9E-01 1.1E-01
Ra-226_Cooling.Tower --- 1.2E+12 1.4E+01 2.3E-01 9.8E-01 8.3E-01 2.3E-01 9.9E-01 8.3E-01 NA 1.0E+04 6.6E-01 2.4E+00
Se-79 --- --- 3.2E+19 NA NA NA NA NA NA NA --- --- 3.4E+19
Sn-126 --- --- --- NA NA NA NA NA NA NA --- --- ---
Sr-90 9.9E+14 3.4E+06 7.1E+01 NA NA NA NA NA NA NA 6.0E+03 1.4E+03 2.4E+10
Sr-90_Mk50A 1.4E+18 3.2E+09 4.0E+04 NA NA NA NA NA NA NA 3.1E+06 7.7E+05 3.3E+12
Tc-99 1.6E-01 1.3E-01 4.5E+00 NA NA NA NA NA NA NA 7.7E+00 7.7E+00 7.7E+00
Tc-99_Mk50A 5.3E+03 1.3E+03 3.3E+02 NA NA NA NA NA NA NA 1.4E+03 5.0E+02 1.7E+03
Th-230 --- 2.0E+10 8.8E+00 3.1E-01 1.1E-01 1.0E-01 3.1E-01 1.1E-01 1.0E-01 NA 1.4E+02 9.2E-01 3.0E-01
Th-230_Cooling.Tower --- 1.0E+15 1.1E+02 1.9E+00 1.8E+00 1.7E+00 1.9E+00 1.8E+00 1.7E+00 NA 4.9E+05 5.6E+00 4.9E+00
Th-232 6.0E+16 3.8E+09 2.7E+03 2.7E+03 6.3E+03 8.0E+03 3.6E+03 8.4E+03 1.1E+04 NA 1.7E+04 7.2E+03 1.7E+04
U-233 --- --- 4.7E+11 1.2E+12 1.2E+11 9.9E+10 NA NA NA 1.6E+13 --- 3.8E+10 3.8E+09
U-234 --- 7.5E+14 2.6E+03 9.5E+01 3.1E+01 2.9E+01 9.5E+01 3.1E+01 2.9E+01 3.8E+13 2.3E+05 2.8E+02 8.4E+01
U-234_MGlass --- 1.1E+18 1.1E+06 3.6E+04 1.3E+04 1.2E+04 3.6E+04 1.3E+04 1.2E+04 2.2E+16 3.9E+08 1.1E+05 3.5E+04
U-235 1.7E+09 3.0E+04 6.2E+00 4.8E+00 5.0E+00 6.0E+00 NA NA NA 1.3E+10 3.2E+00 5.8E-01 6.3E-01
U-235_MGlass 2.3E+12 1.7E+07 2.4E+03 2.1E+03 1.9E+03 1.9E+03 NA NA NA 7.7E+12 7.5E+03 2.6E+02 2.4E+02
U-235_Paducah.Cask 5.6E+13 4.1E+08 2.6E+04 2.3E+04 2.1E+04 2.1E+04 NA NA NA 8.4E+13 1.0E+05 2.8E+03 2.6E+03
U-236 --- 2.3E+19 2.3E+10 3.1E+10 2.5E+10 2.4E+10 4.1E+10 3.3E+10 3.2E+10 3.9E+11 2.5E+12 5.9E+10 1.2E+10
U-236_MGlass --- --- 1.6E+13 2.1E+13 1.7E+13 1.6E+13 2.8E+13 2.3E+13 2.2E+13 2.3E+14 3.3E+15 3.7E+13 7.4E+12
U-238 --- --- 3.3E+06 1.2E+05 3.9E+04 3.6E+04 1.3E+05 3.9E+04 3.6E+04 2.0E+09 1.8E+09 3.7E+05 1.1E+05
U-238_MGlass --- --- 1.3E+09 4.7E+07 1.5E+07 1.4E+07 4.7E+07 1.5E+07 1.4E+07 1.2E+12 3.0E+12 1.4E+08 4.1E+07
Zr-93 1.5E+00 6.4E-01 7.4E-01 NA NA NA NA NA NA NA 8.9E+00 4.8E+00 4.4E+00
Beta-Gamma Gross Alpha Radium Groundwater All-Pathways
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Table 3 (continued) 
Scenario1b - 2 sets of 2 trenches covered at 5 yrs: PA & SA
Uranium
0-12 12-100 100-1130 0-1000 1000-1120 1120-1130 0-1000 1000-1120 1120-1130 0-1130 130-200 200-1000 1000-1130
Parent Nuclide yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs
Am-241 3.9E+09 1.8E+06 1.1E+04 2.2E+02 1.3E+02 1.2E+02 NA NA NA 1.6E+12 6.2E+02 7.9E+01 4.5E+01
Am-243 --- 5.3E+16 4.8E+02 6.6E+01 2.6E+01 2.4E+01 NA NA NA 1.2E+12 2.9E+10 2.5E+01 9.1E+00
C-14 2.5E-01 2.5E-01 3.2E+00 NA NA NA NA NA NA NA 3.3E+00 9.4E+00 1.1E+01
C-14_NR.Pump --- --- 2.5E+00 NA NA NA NA NA NA NA 3.0E+00 2.6E+00 1.0E+02
Cf-249 1.2E+17 3.1E+12 3.2E+04 3.1E+02 1.4E+02 1.3E+02 NA NA NA 9.3E+13 1.8E+06 9.7E+01 4.1E+01
Cf-251 --- --- 1.7E+08 1.3E+02 5.5E+01 5.2E+01 NA NA NA 8.1E+17 3.6E+18 3.7E+01 1.5E+01
Cl-36 8.6E-02 8.6E-02 1.1E+00 NA NA NA NA NA NA NA 5.9E-01 1.6E+00 2.0E+00
Cm-244 --- --- 8.9E+17 7.0E+10 9.2E+09 7.9E+09 1.6E+18 1.2E+18 1.2E+18 9.8E+17 --- 2.7E+10 3.1E+09
Cm-245 1.7E+13 1.1E+09 1.2E+03 3.6E+01 1.4E+01 1.3E+01 NA NA NA 1.8E+12 6.6E+03 1.3E+01 4.8E+00
Cm-246 --- --- 7.7E+14 7.0E+01 2.7E+01 2.5E+01 1.1E+16 3.6E+15 3.3E+15 1.9E+13 --- 2.6E+01 9.4E+00
Cm-247 --- --- 3.6E+03 5.5E+01 2.1E+01 2.0E+01 NA NA NA 1.4E+13 6.3E+12 2.2E+01 7.8E+00
Cm-248 --- --- 3.1E+09 6.6E+01 2.5E+01 2.4E+01 --- --- --- 2.9E+17 2.3E+19 6.1E+00 2.2E+00
H-3 4.7E+00 4.8E+00 1.9E+04 NA NA NA NA NA NA NA 1.5E+06 4.1E+06 4.1E+06
H-3_Concrete 1.1E+01 1.1E+01 4.5E+04 NA NA NA NA NA NA NA 3.4E+06 9.4E+06 9.4E+06
H-3_ETF.Carbon --- --- 5.6E+04 NA NA NA NA NA NA NA 1.5E+06 1.1E+09 ---
I-129 1.4E-04 1.4E-04 1.4E-03 NA NA NA NA NA NA NA 8.6E-02 1.9E-01 4.5E-01
I-129_ETF.Carbon --- --- 1.7E-01 NA NA NA NA NA NA NA 2.1E+01 1.1E+01 1.0E+01
I-129_ETF.GT.73 1.2E+00 5.8E-01 2.3E-01 NA NA NA NA NA NA NA 2.8E+01 1.5E+01 1.4E+01
I-129_F.Carbon 1.5E+01 7.7E+00 3.0E+00 NA NA NA NA NA NA NA 3.7E+02 1.9E+02 1.8E+02
I-129_F.CG.8 5.9E-03 3.0E-03 3.1E-03 NA NA NA NA NA NA NA 1.9E-01 3.0E-01 1.0E+00
I-129_F.Dowex.21K 7.9E-01 4.0E-01 1.6E-01 NA NA NA NA NA NA NA 1.9E+01 1.0E+01 9.6E+00
I-129_F.Filtercake 6.6E-03 3.3E-03 3.3E-03 NA NA NA NA NA NA NA 2.0E-01 3.3E-01 9.8E-01
I-129_H.Carbon 6.7E+00 3.4E+00 1.3E+00 NA NA NA NA NA NA NA 1.6E+02 8.5E+01 8.0E+01
I-129_H.CG.8 4.4E-02 2.2E-02 1.4E-02 NA NA NA NA NA NA NA 1.1E+00 8.9E-01 8.4E-01
I-129_H.Dowex.21K 1.8E+00 9.1E-01 3.5E-01 NA NA NA NA NA NA NA 4.4E+01 2.3E+01 2.1E+01
I-129_H.Filtercake 7.5E-02 3.8E-02 2.2E-02 NA NA NA NA NA NA NA 1.8E+00 1.5E+00 1.3E+00
I-129_Mk50A 3.6E+00 1.4E+00 3.7E-01 NA NA NA NA NA NA NA 5.4E+01 2.3E+01 7.6E+01
K-40 1.9E-01 1.4E-01 5.0E-01 NA NA NA NA NA NA NA 1.1E+00 2.1E+00 2.3E+01
Mo-93 1.9E-01 1.9E-01 1.3E+00 NA NA NA NA NA NA NA 6.2E+00 1.7E+01 2.1E+01
Nb-94 9.4E-02 9.4E-02 1.2E+00 NA NA NA NA NA NA NA 6.9E-01 1.9E+00 2.3E+00
Ni-59 5.8E+19 3.4E+09 4.1E+00 NA NA NA NA NA NA NA 9.8E+05 2.2E+03 1.0E+03
Np-237 2.4E+03 3.9E+00 1.6E+00 7.9E-02 1.5E-01 3.6E-01 NA NA NA 2.2E+08 2.6E-02 2.4E-02 4.8E-02
Pd-107 --- 4.2E+11 4.9E+02 NA NA NA NA NA NA NA 1.5E+06 3.3E+03 1.6E+03
Pu-238 --- --- 9.8E+06 3.7E+05 1.2E+05 1.1E+05 3.7E+05 1.2E+05 1.1E+05 1.5E+17 2.3E+09 1.1E+06 3.2E+05
Pu-239 9.6E+17 6.7E+12 1.1E+07 9.5E+06 6.7E+06 6.5E+06 NA NA NA 3.3E+15 4.3E+07 1.2E+06 9.9E+05
Pu-240 --- --- 2.3E+15 2.7E+08 3.3E+07 2.8E+07 4.1E+15 3.2E+15 3.1E+15 3.6E+15 1.3E+18 1.0E+08 1.1E+07
Pu-241 1.4E+12 2.5E+08 3.3E+05 6.6E+03 3.7E+03 3.6E+03 NA NA NA 5.0E+13 2.2E+04 2.4E+03 1.3E+03
Pu-242 --- --- 1.0E+14 2.4E+08 2.9E+07 2.5E+07 3.7E+12 1.2E+12 1.1E+12 3.2E+15 3.3E+17 9.9E+07 1.0E+07
Pu-244 --- --- 2.1E+09 2.2E+08 2.6E+07 2.2E+07 1.7E+17 1.2E+17 1.2E+17 3.0E+16 --- 9.0E+07 9.2E+06
Ra-226 2.3E+17 2.5E+07 3.0E+00 6.4E-02 3.8E-02 3.8E-02 6.4E-02 3.8E-02 3.8E-02 NA 5.2E+00 1.9E-01 1.1E-01
Ra-226_Cooling.Tower --- 1.2E+12 1.4E+01 2.3E-01 9.8E-01 8.3E-01 2.3E-01 9.9E-01 8.3E-01 NA 1.0E+04 6.6E-01 2.4E+00
Se-79 --- --- 3.2E+19 NA NA NA NA NA NA NA --- --- 3.4E+19
Sn-126 --- --- --- NA NA NA NA NA NA NA --- --- ---
Sr-90 9.9E+14 3.4E+06 7.1E+01 NA NA NA NA NA NA NA 6.0E+03 1.4E+03 2.4E+10
Sr-90_Mk50A 1.4E+18 3.2E+09 4.0E+04 NA NA NA NA NA NA NA 3.1E+06 7.7E+05 3.3E+12
Tc-99 1.6E-01 1.3E-01 1.3E+00 NA NA NA NA NA NA NA 1.9E+00 3.5E+00 7.7E+00
Tc-99_Mk50A 5.3E+03 1.3E+03 3.3E+02 NA NA NA NA NA NA NA 1.4E+03 4.9E+02 1.7E+03
Th-230 --- 2.0E+10 8.8E+00 3.1E-01 1.1E-01 1.0E-01 3.1E-01 1.1E-01 1.0E-01 NA 1.4E+02 9.2E-01 3.0E-01
Th-230_Cooling.Tower --- 1.0E+15 1.1E+02 1.9E+00 1.8E+00 1.7E+00 1.9E+00 1.8E+00 1.7E+00 NA 4.9E+05 5.6E+00 4.9E+00
Th-232 6.0E+16 3.8E+09 2.7E+03 2.7E+03 6.3E+03 8.0E+03 3.6E+03 8.4E+03 1.1E+04 NA 1.7E+04 7.2E+03 1.7E+04
U-233 --- --- 4.7E+11 1.2E+12 1.2E+11 9.9E+10 NA NA NA 1.6E+13 --- 3.8E+10 3.8E+09
U-234 --- 7.5E+14 2.6E+03 9.5E+01 3.1E+01 2.9E+01 9.5E+01 3.1E+01 2.9E+01 3.8E+13 2.3E+05 2.8E+02 8.4E+01
U-234_MGlass --- 1.1E+18 1.1E+06 3.6E+04 1.3E+04 1.2E+04 3.6E+04 1.3E+04 1.2E+04 2.2E+16 3.9E+08 1.1E+05 3.5E+04
U-235 1.7E+09 3.0E+04 6.2E+00 4.8E+00 5.0E+00 6.0E+00 NA NA NA 1.3E+10 3.2E+00 5.8E-01 6.3E-01
U-235_MGlass 2.3E+12 1.7E+07 2.4E+03 2.1E+03 1.9E+03 1.9E+03 NA NA NA 7.7E+12 7.5E+03 2.6E+02 2.4E+02
U-235_Paducah.Cask 5.6E+13 4.1E+08 2.6E+04 2.3E+04 2.1E+04 2.1E+04 NA NA NA 8.4E+13 1.0E+05 2.8E+03 2.6E+03
U-236 --- 2.3E+19 2.3E+10 3.1E+10 2.5E+10 2.4E+10 4.1E+10 3.3E+10 3.2E+10 3.9E+11 2.5E+12 5.9E+10 1.2E+10
U-236_MGlass --- --- 1.6E+13 2.1E+13 1.7E+13 1.6E+13 2.8E+13 2.3E+13 2.2E+13 2.3E+14 3.3E+15 3.7E+13 7.4E+12
U-238 --- --- 3.3E+06 1.2E+05 3.9E+04 3.6E+04 1.3E+05 3.9E+04 3.6E+04 2.0E+09 1.8E+09 3.7E+05 1.1E+05
U-238_MGlass --- --- 1.3E+09 4.7E+07 1.5E+07 1.4E+07 4.7E+07 1.5E+07 1.4E+07 1.2E+12 3.0E+12 1.4E+08 4.1E+07
Zr-93 1.5E+00 6.4E-01 7.4E-01 NA NA NA NA NA NA NA 8.9E+00 4.8E+00 4.4E+00
Beta-Gamma Gross Alpha Radium Groundwater All-Pathways
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Table 3 (continued) 
Scenario2 - 4 trenches covered at 15 yrs: PA & SA
Uranium
0-12 12-100 100-1130 0-1000 1000-1120 1120-1130 0-1000 1000-1120 1120-1130 0-1130 130-200 200-1000 1000-1130
Parent Nuclide yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs
Am-241 3.9E+09 1.8E+06 1.1E+04 2.2E+02 1.3E+02 1.2E+02 NA NA NA 1.6E+12 6.3E+02 7.9E+01 4.5E+01
Am-243 --- 5.3E+16 4.8E+02 6.6E+01 2.6E+01 2.4E+01 NA NA NA 1.2E+12 2.9E+10 2.5E+01 9.1E+00
C-14 2.5E-01 2.5E-01 8.5E+00 NA NA NA NA NA NA NA 1.1E+01 1.1E+01 1.1E+01
C-14_NR.Pump --- --- 2.5E+00 NA NA NA NA NA NA NA 3.0E+00 2.6E+00 1.0E+02
Cf-249 1.2E+17 3.1E+12 3.2E+04 3.1E+02 1.4E+02 1.3E+02 NA NA NA 9.3E+13 1.8E+06 9.7E+01 4.1E+01
Cf-251 --- --- 1.7E+08 1.3E+02 5.5E+01 5.2E+01 NA NA NA 8.1E+17 3.6E+18 3.7E+01 1.4E+01
Cl-36 8.6E-02 8.6E-02 3.0E+00 NA NA NA NA NA NA NA 2.0E+00 2.0E+00 2.0E+00
Cm-244 --- --- 8.5E+17 7.0E+10 9.2E+09 7.9E+09 1.6E+18 1.3E+18 1.2E+18 9.8E+17 --- 2.7E+10 3.1E+09
Cm-245 1.7E+13 1.1E+09 1.2E+03 3.6E+01 1.4E+01 1.3E+01 NA NA NA 1.8E+12 6.5E+03 1.3E+01 4.8E+00
Cm-246 --- --- 7.7E+14 7.0E+01 2.7E+01 2.5E+01 1.1E+16 3.6E+15 3.3E+15 1.9E+13 --- 2.6E+01 9.4E+00
Cm-247 --- --- 3.6E+03 5.5E+01 2.1E+01 2.0E+01 NA NA NA 1.4E+13 6.3E+12 2.2E+01 7.8E+00
Cm-248 --- --- 3.1E+09 6.6E+01 2.5E+01 2.4E+01 --- --- --- 2.9E+17 2.3E+19 6.1E+00 2.2E+00
H-3 4.7E+00 4.8E+00 2.0E+04 NA NA NA NA NA NA NA 3.3E+06 4.1E+06 4.1E+06
H-3_Concrete 1.1E+01 1.1E+01 4.7E+04 NA NA NA NA NA NA NA 7.7E+06 9.4E+06 9.4E+06
H-3_ETF.Carbon --- --- 5.6E+04 NA NA NA NA NA NA NA 1.4E+06 1.1E+09 ---
I-129 1.4E-04 1.4E-04 6.3E-03 NA NA NA NA NA NA NA 4.5E-01 4.5E-01 4.5E-01
I-129_ETF.Carbon --- --- 1.7E-01 NA NA NA NA NA NA NA 2.1E+01 1.1E+01 1.0E+01
I-129_ETF.GT.73 1.2E+00 5.8E-01 2.3E-01 NA NA NA NA NA NA NA 2.8E+01 1.4E+01 1.4E+01
I-129_F.Carbon 1.5E+01 7.7E+00 3.0E+00 NA NA NA NA NA NA NA 3.7E+02 1.9E+02 1.8E+02
I-129_F.CG.8 5.9E-03 3.0E-03 3.2E-03 NA NA NA NA NA NA NA 2.0E-01 3.2E-01 1.0E+00
I-129_F.Dowex.21K 7.9E-01 4.0E-01 1.6E-01 NA NA NA NA NA NA NA 1.9E+01 1.0E+01 9.4E+00
I-129_F.Filtercake 6.6E-03 3.3E-03 3.5E-03 NA NA NA NA NA NA NA 2.1E-01 3.4E-01 1.0E+00
I-129_H.Carbon 6.7E+00 3.4E+00 1.3E+00 NA NA NA NA NA NA NA 1.6E+02 8.5E+01 8.0E+01
I-129_H.CG.8 4.4E-02 2.2E-02 1.4E-02 NA NA NA NA NA NA NA 1.1E+00 9.1E-01 8.5E-01
I-129_H.Dowex.21K 1.8E+00 9.1E-01 3.6E-01 NA NA NA NA NA NA NA 4.3E+01 2.3E+01 2.1E+01
I-129_H.Filtercake 7.5E-02 3.8E-02 2.2E-02 NA NA NA NA NA NA NA 1.8E+00 1.4E+00 1.3E+00
I-129_Mk50A 3.6E+00 1.4E+00 3.8E-01 NA NA NA NA NA NA NA 5.7E+01 2.3E+01 7.6E+01
K-40 1.9E-01 1.4E-01 1.6E+00 NA NA NA NA NA NA NA 4.2E+00 5.2E+00 2.6E+01
Mo-93 1.9E-01 1.9E-01 3.5E+00 NA NA NA NA NA NA NA 2.1E+01 2.1E+01 2.1E+01
Nb-94 9.4E-02 9.4E-02 3.3E+00 NA NA NA NA NA NA NA 2.3E+00 2.3E+00 2.3E+00
Ni-59 5.8E+19 3.4E+09 4.1E+00 NA NA NA NA NA NA NA 9.8E+05 2.1E+03 1.0E+03
Np-237 2.4E+03 3.9E+00 1.6E+00 8.2E-02 1.5E-01 3.7E-01 NA NA NA 2.2E+08 2.6E-02 2.6E-02 4.8E-02
Pd-107 --- 4.2E+11 4.9E+02 NA NA NA NA NA NA NA 1.5E+06 3.3E+03 1.6E+03
Pu-238 --- --- 9.8E+06 3.7E+05 1.2E+05 1.1E+05 3.7E+05 1.2E+05 1.1E+05 1.5E+17 2.3E+09 1.1E+06 3.2E+05
Pu-239 9.4E+17 6.7E+12 1.1E+07 9.4E+06 6.7E+06 6.5E+06 NA NA NA 3.3E+15 4.3E+07 1.2E+06 9.9E+05
Pu-240 --- --- 2.3E+15 2.7E+08 3.3E+07 2.8E+07 4.1E+15 3.2E+15 3.1E+15 3.6E+15 1.3E+18 1.0E+08 1.1E+07
Pu-241 1.4E+12 2.5E+08 3.3E+05 6.6E+03 3.7E+03 3.6E+03 NA NA NA 5.0E+13 2.1E+04 2.4E+03 1.3E+03
Pu-242 --- --- 1.0E+14 2.4E+08 2.9E+07 2.5E+07 3.7E+12 1.2E+12 1.1E+12 3.2E+15 3.3E+17 9.9E+07 1.0E+07
Pu-244 --- --- 2.1E+09 2.2E+08 2.6E+07 2.2E+07 1.7E+17 1.2E+17 1.2E+17 3.0E+16 --- 9.0E+07 9.2E+06
Ra-226 2.3E+17 2.5E+07 3.0E+00 6.4E-02 3.8E-02 3.8E-02 6.4E-02 3.8E-02 3.8E-02 NA 5.2E+00 1.9E-01 1.1E-01
Ra-226_Cooling.Tower --- 1.2E+12 1.4E+01 2.3E-01 9.8E-01 8.3E-01 2.3E-01 9.9E-01 8.3E-01 NA 1.0E+04 6.6E-01 2.4E+00
Se-79 --- --- 3.2E+19 NA NA NA NA NA NA NA --- --- 3.4E+19
Sn-126 --- --- --- NA NA NA NA NA NA NA --- --- ---
Sr-90 9.9E+14 3.4E+06 7.1E+01 NA NA NA NA NA NA NA 6.0E+03 1.4E+03 2.4E+10
Sr-90_Mk50A 1.4E+18 3.2E+09 4.0E+04 NA NA NA NA NA NA NA 3.1E+06 7.7E+05 3.3E+12
Tc-99 1.6E-01 1.3E-01 4.5E+00 NA NA NA NA NA NA NA 7.7E+00 7.7E+00 7.7E+00
Tc-99_Mk50A 5.3E+03 1.3E+03 3.3E+02 NA NA NA NA NA NA NA 1.4E+03 4.9E+02 1.7E+03
Th-230 --- 2.0E+10 8.5E+00 3.1E-01 1.1E-01 1.0E-01 3.1E-01 1.1E-01 1.0E-01 NA 1.4E+02 9.2E-01 3.0E-01
Th-230_Cooling.Tower --- 1.0E+15 1.0E+02 1.9E+00 1.8E+00 1.7E+00 1.9E+00 1.8E+00 1.7E+00 NA 4.9E+05 5.6E+00 4.8E+00
Th-232 6.0E+16 3.8E+09 2.6E+03 2.7E+03 6.3E+03 8.0E+03 3.6E+03 8.4E+03 1.1E+04 NA 1.7E+04 7.1E+03 1.7E+04
U-233 --- --- 4.7E+11 1.2E+12 1.2E+11 9.9E+10 NA NA NA 1.6E+13 --- 3.8E+10 3.8E+09
U-234 --- 7.5E+14 2.6E+03 9.4E+01 3.1E+01 2.9E+01 9.4E+01 3.1E+01 2.9E+01 3.8E+13 2.3E+05 2.8E+02 8.4E+01
U-234_MGlass --- 1.1E+18 1.0E+06 3.6E+04 1.3E+04 1.2E+04 3.6E+04 1.3E+04 1.2E+04 2.2E+16 3.9E+08 1.1E+05 3.5E+04
U-235 1.7E+09 3.0E+04 6.2E+00 4.8E+00 5.0E+00 6.0E+00 NA NA NA 1.3E+10 3.2E+00 5.8E-01 6.3E-01
U-235_MGlass 2.3E+12 1.7E+07 2.4E+03 2.0E+03 1.9E+03 1.9E+03 NA NA NA 7.7E+12 7.5E+03 2.6E+02 2.4E+02
U-235_Paducah.Cask 5.6E+13 4.1E+08 2.6E+04 2.3E+04 2.0E+04 2.0E+04 NA NA NA 8.4E+13 1.0E+05 2.8E+03 2.6E+03
U-236 --- 2.3E+19 2.3E+10 3.1E+10 2.5E+10 2.4E+10 4.1E+10 3.3E+10 3.1E+10 3.9E+11 2.5E+12 5.9E+10 1.2E+10
U-236_MGlass --- --- 1.6E+13 2.1E+13 1.7E+13 1.6E+13 2.8E+13 2.3E+13 2.2E+13 2.3E+14 3.3E+15 3.7E+13 7.4E+12
U-238 --- --- 3.3E+06 1.2E+05 3.9E+04 3.6E+04 1.3E+05 3.9E+04 3.6E+04 2.0E+09 1.8E+09 3.7E+05 1.1E+05
U-238_MGlass --- --- 1.3E+09 4.7E+07 1.5E+07 1.4E+07 4.7E+07 1.5E+07 1.4E+07 1.2E+12 3.0E+12 1.4E+08 4.1E+07
Zr-93 1.4E+00 6.4E-01 7.4E-01 NA NA NA NA NA NA NA 8.5E+00 4.8E+00 4.4E+00
Beta-Gamma Gross Alpha Radium Groundwater All-Pathways
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Table 3 (continued) 
Scenario2b - 4 trenches covered at 5 yrs: PA & SA
Uranium
0-12 12-100 100-1130 0-1000 1000-1120 1120-1130 0-1000 1000-1120 1120-1130 0-1130 130-200 200-1000 1000-1130
Parent Nuclide yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs
Am-241 3.9E+09 1.8E+06 1.1E+04 2.2E+02 1.3E+02 1.2E+02 NA NA NA 1.6E+12 6.2E+02 7.9E+01 4.5E+01
Am-243 --- 5.3E+16 4.8E+02 6.6E+01 2.6E+01 2.4E+01 NA NA NA 1.2E+12 2.9E+10 2.5E+01 9.1E+00
C-14 2.5E-01 2.5E-01 3.2E+00 NA NA NA NA NA NA NA 3.3E+00 9.4E+00 1.1E+01
C-14_NR.Pump --- --- 2.5E+00 NA NA NA NA NA NA NA 3.0E+00 2.6E+00 1.0E+02
Cf-249 1.2E+17 3.1E+12 3.2E+04 3.1E+02 1.4E+02 1.3E+02 NA NA NA 9.3E+13 1.8E+06 9.7E+01 4.1E+01
Cf-251 --- --- 1.7E+08 1.3E+02 5.5E+01 5.2E+01 NA NA NA 8.1E+17 3.6E+18 3.7E+01 1.5E+01
Cl-36 8.6E-02 8.6E-02 1.1E+00 NA NA NA NA NA NA NA 5.9E-01 1.6E+00 2.0E+00
Cm-244 --- --- 8.5E+17 7.0E+10 9.2E+09 7.9E+09 1.6E+18 1.3E+18 1.2E+18 9.8E+17 --- 2.7E+10 3.1E+09
Cm-245 1.7E+13 1.1E+09 1.2E+03 3.6E+01 1.4E+01 1.3E+01 NA NA NA 1.8E+12 6.5E+03 1.3E+01 4.8E+00
Cm-246 --- --- 7.7E+14 7.0E+01 2.7E+01 2.5E+01 1.1E+16 3.6E+15 3.3E+15 1.9E+13 --- 2.6E+01 9.4E+00
Cm-247 --- --- 3.6E+03 5.5E+01 2.1E+01 2.0E+01 NA NA NA 1.4E+13 6.3E+12 2.2E+01 7.8E+00
Cm-248 --- --- 3.1E+09 6.6E+01 2.5E+01 2.4E+01 --- --- --- 2.9E+17 2.3E+19 6.1E+00 2.2E+00
H-3 4.7E+00 4.8E+00 2.0E+04 NA NA NA NA NA NA NA 1.4E+06 4.1E+06 4.1E+06
H-3_Concrete 1.1E+01 1.1E+01 4.5E+04 NA NA NA NA NA NA NA 3.4E+06 9.4E+06 9.4E+06
H-3_ETF.Carbon --- --- 5.6E+04 NA NA NA NA NA NA NA 1.4E+06 1.1E+09 ---
I-129 1.4E-04 1.4E-04 1.4E-03 NA NA NA NA NA NA NA 8.5E-02 1.9E-01 4.5E-01
I-129_ETF.Carbon --- --- 1.7E-01 NA NA NA NA NA NA NA 2.1E+01 1.1E+01 1.0E+01
I-129_ETF.GT.73 1.2E+00 5.8E-01 2.3E-01 NA NA NA NA NA NA NA 2.8E+01 1.4E+01 1.4E+01
I-129_F.Carbon 1.5E+01 7.7E+00 3.0E+00 NA NA NA NA NA NA NA 3.7E+02 1.9E+02 1.8E+02
I-129_F.CG.8 5.9E-03 3.0E-03 3.1E-03 NA NA NA NA NA NA NA 1.9E-01 3.1E-01 1.0E+00
I-129_F.Dowex.21K 7.9E-01 4.0E-01 1.6E-01 NA NA NA NA NA NA NA 1.9E+01 1.0E+01 9.4E+00
I-129_F.Filtercake 6.6E-03 3.3E-03 3.3E-03 NA NA NA NA NA NA NA 2.0E-01 3.2E-01 9.4E-01
I-129_H.Carbon 6.7E+00 3.4E+00 1.3E+00 NA NA NA NA NA NA NA 1.6E+02 8.5E+01 8.0E+01
I-129_H.CG.8 4.4E-02 2.2E-02 1.4E-02 NA NA NA NA NA NA NA 1.1E+00 9.1E-01 8.4E-01
I-129_H.Dowex.21K 1.8E+00 9.1E-01 3.6E-01 NA NA NA NA NA NA NA 4.4E+01 2.3E+01 2.1E+01
I-129_H.Filtercake 7.5E-02 3.8E-02 2.1E-02 NA NA NA NA NA NA NA 1.8E+00 1.4E+00 1.3E+00
I-129_Mk50A 3.6E+00 1.4E+00 3.7E-01 NA NA NA NA NA NA NA 5.4E+01 2.3E+01 7.6E+01
K-40 1.9E-01 1.4E-01 1.1E+00 NA NA NA NA NA NA NA 3.0E+00 2.4E+00 2.3E+01
Mo-93 1.9E-01 1.9E-01 1.3E+00 NA NA NA NA NA NA NA 6.2E+00 1.7E+01 2.1E+01
Nb-94 9.4E-02 9.4E-02 1.2E+00 NA NA NA NA NA NA NA 6.9E-01 1.9E+00 2.3E+00
Ni-59 5.8E+19 3.4E+09 4.1E+00 NA NA NA NA NA NA NA 9.8E+05 2.2E+03 1.0E+03
Np-237 2.4E+03 3.9E+00 1.6E+00 7.9E-02 1.5E-01 3.7E-01 NA NA NA 2.2E+08 2.6E-02 2.5E-02 4.8E-02
Pd-107 --- 4.2E+11 4.9E+02 NA NA NA NA NA NA NA 1.5E+06 3.3E+03 1.6E+03
Pu-238 --- --- 9.8E+06 3.7E+05 1.2E+05 1.1E+05 3.7E+05 1.2E+05 1.1E+05 1.5E+17 2.3E+09 1.1E+06 3.2E+05
Pu-239 9.6E+17 6.7E+12 1.1E+07 9.4E+06 6.7E+06 6.5E+06 NA NA NA 3.3E+15 4.3E+07 1.2E+06 9.9E+05
Pu-240 --- --- 2.3E+15 2.7E+08 3.3E+07 2.8E+07 4.1E+15 3.2E+15 3.1E+15 3.6E+15 1.3E+18 1.0E+08 1.1E+07
Pu-241 1.4E+12 2.5E+08 3.3E+05 6.6E+03 3.7E+03 3.6E+03 NA NA NA 5.0E+13 2.1E+04 2.4E+03 1.3E+03
Pu-242 --- --- 1.0E+14 2.4E+08 2.9E+07 2.5E+07 3.7E+12 1.2E+12 1.1E+12 3.2E+15 3.3E+17 9.9E+07 1.0E+07
Pu-244 --- --- 2.1E+09 2.2E+08 2.6E+07 2.2E+07 1.7E+17 1.2E+17 1.2E+17 3.0E+16 --- 9.0E+07 9.2E+06
Ra-226 2.3E+17 2.5E+07 3.0E+00 6.4E-02 3.8E-02 3.7E-02 6.4E-02 3.8E-02 3.8E-02 NA 5.2E+00 1.9E-01 1.1E-01
Ra-226_Cooling.Tower --- 1.2E+12 1.4E+01 2.3E-01 9.8E-01 8.3E-01 2.3E-01 9.9E-01 8.3E-01 NA 1.0E+04 6.6E-01 2.4E+00
Se-79 --- --- 3.2E+19 NA NA NA NA NA NA NA --- --- 3.4E+19
Sn-126 --- --- --- NA NA NA NA NA NA NA --- --- ---
Sr-90 9.9E+14 3.4E+06 7.1E+01 NA NA NA NA NA NA NA 6.0E+03 1.4E+03 2.4E+10
Sr-90_Mk50A 1.4E+18 3.2E+09 4.0E+04 NA NA NA NA NA NA NA 3.1E+06 7.7E+05 3.3E+12
Tc-99 1.6E-01 1.3E-01 1.3E+00 NA NA NA NA NA NA NA 2.0E+00 3.5E+00 7.7E+00
Tc-99_Mk50A 5.3E+03 1.3E+03 3.2E+02 NA NA NA NA NA NA NA 1.4E+03 4.8E+02 1.7E+03
Th-230 --- 2.0E+10 8.5E+00 3.1E-01 1.1E-01 1.0E-01 3.1E-01 1.1E-01 1.0E-01 NA 1.4E+02 9.2E-01 3.0E-01
Th-230_Cooling.Tower --- 1.0E+15 1.0E+02 1.9E+00 1.8E+00 1.7E+00 1.9E+00 1.8E+00 1.7E+00 NA 4.9E+05 5.6E+00 4.9E+00
Th-232 6.0E+16 3.8E+09 2.6E+03 2.7E+03 6.3E+03 8.0E+03 3.6E+03 8.4E+03 1.1E+04 NA 1.7E+04 7.1E+03 1.7E+04
U-233 --- --- 4.7E+11 1.2E+12 1.2E+11 9.9E+10 NA NA NA 1.6E+13 --- 3.8E+10 3.8E+09
U-234 --- 7.5E+14 2.6E+03 9.4E+01 3.1E+01 2.9E+01 9.4E+01 3.1E+01 2.9E+01 3.8E+13 2.3E+05 2.8E+02 8.4E+01
U-234_MGlass --- 1.1E+18 1.1E+06 3.6E+04 1.3E+04 1.2E+04 3.6E+04 1.3E+04 1.2E+04 2.2E+16 3.9E+08 1.1E+05 3.5E+04
U-235 1.7E+09 3.0E+04 6.2E+00 4.8E+00 5.0E+00 6.0E+00 NA NA NA 1.3E+10 3.2E+00 5.8E-01 6.3E-01
U-235_MGlass 2.3E+12 1.7E+07 2.4E+03 2.0E+03 1.9E+03 1.9E+03 NA NA NA 7.7E+12 7.5E+03 2.6E+02 2.4E+02
U-235_Paducah.Cask 5.6E+13 4.1E+08 2.6E+04 2.3E+04 2.0E+04 2.1E+04 NA NA NA 8.4E+13 1.0E+05 2.8E+03 2.6E+03
U-236 --- 2.3E+19 2.3E+10 3.1E+10 2.5E+10 2.4E+10 4.1E+10 3.3E+10 3.2E+10 3.9E+11 2.5E+12 5.9E+10 1.2E+10
U-236_MGlass --- --- 1.6E+13 2.1E+13 1.7E+13 1.6E+13 2.8E+13 2.3E+13 2.2E+13 2.3E+14 3.3E+15 3.7E+13 7.4E+12
U-238 --- --- 3.3E+06 1.2E+05 3.9E+04 3.6E+04 1.3E+05 3.9E+04 3.6E+04 2.0E+09 1.8E+09 3.7E+05 1.1E+05
U-238_MGlass --- --- 1.3E+09 4.7E+07 1.5E+07 1.4E+07 4.7E+07 1.5E+07 1.4E+07 1.2E+12 3.0E+12 1.4E+08 4.1E+07
Zr-93 1.5E+00 6.4E-01 7.4E-01 NA NA NA NA NA NA NA 8.5E+00 4.8E+00 4.4E+00
Beta-Gamma Gross Alpha Radium Groundwater All-Pathways
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Table 4. Minimal operational limits 
Minimal limits 2 sets of 2 trenches from PA and covers at 5,10, and 15 years
Uranium
0-12 12-100 100-1130 0-1000 1000-1120 1120-1130 0-1000 1000-1120 1120-1130 0-1130 130-200 200-1000 1000-1130
Parent Nuclide yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs
Am-241 3.9E+09 1.8E+06 1.1E+04 2.2E+02 1.3E+02 1.2E+02 NA NA NA 1.6E+12 6.2E+02 7.9E+01 4.5E+01
Am-243 --- 5.3E+16 4.8E+02 6.6E+01 2.6E+01 2.4E+01 NA NA NA 1.2E+12 2.9E+10 2.5E+01 9.1E+00
C-14 2.5E-01 2.5E-01 3.2E+00 --- --- --- NA NA NA NA 3.3E+00 9.4E+00 1.1E+01
C-14_NR.Pump --- --- 2.5E+00 --- --- --- NA NA NA NA 3.0E+00 2.6E+00 1.0E+02
Cf-249 1.2E+17 3.1E+12 3.2E+04 3.1E+02 1.4E+02 1.3E+02 NA NA NA 9.3E+13 1.8E+06 9.7E+01 4.1E+01
Cf-251 --- --- 1.7E+08 1.3E+02 5.5E+01 5.2E+01 NA NA NA 8.1E+17 3.6E+18 3.7E+01 1.5E+01
Cl-36 8.6E-02 8.6E-02 1.1E+00 NA NA NA NA NA NA NA 5.9E-01 1.6E+00 2.0E+00
Cm-244 --- --- 8.9E+17 7.0E+10 9.2E+09 7.9E+09 1.6E+18 1.2E+18 1.2E+18 9.8E+17 --- 2.7E+10 3.1E+09
Cm-245 1.7E+13 1.1E+09 1.2E+03 3.6E+01 1.4E+01 1.3E+01 NA NA NA 1.8E+12 6.6E+03 1.3E+01 4.8E+00
Cm-246 --- --- 7.7E+14 7.0E+01 2.7E+01 2.5E+01 1.1E+16 3.6E+15 3.3E+15 1.9E+13 --- 2.6E+01 9.4E+00
Cm-247 --- --- 3.6E+03 5.5E+01 2.1E+01 2.0E+01 NA NA NA 1.4E+13 6.3E+12 2.2E+01 7.8E+00
Cm-248 --- --- 3.1E+09 6.6E+01 2.5E+01 2.4E+01 --- --- --- 2.9E+17 2.3E+19 6.1E+00 2.2E+00
H-3 4.7E+00 4.8E+00 1.9E+04 NA NA NA NA NA NA NA 1.5E+06 4.1E+06 4.1E+06
H-3_Concrete 1.1E+01 1.1E+01 4.5E+04 NA NA NA NA NA NA NA 3.4E+06 9.4E+06 9.4E+06
H-3_ETF.Carbon --- --- 5.6E+04 NA NA NA NA NA NA NA 1.5E+06 1.1E+09 ---
I-129 1.4E-04 1.4E-04 1.4E-03 NA NA NA NA NA NA NA 8.6E-02 1.9E-01 4.5E-01
I-129_ETF.Carbon --- --- 1.7E-01 NA NA NA NA NA NA NA 2.1E+01 1.1E+01 1.0E+01
I-129_ETF.GT.73 1.2E+00 5.8E-01 2.3E-01 NA NA NA NA NA NA NA 2.8E+01 1.5E+01 1.4E+01
I-129_F.Carbon 1.5E+01 7.7E+00 3.0E+00 NA NA NA NA NA NA NA 3.7E+02 1.9E+02 1.8E+02
I-129_F.CG.8 5.9E-03 3.0E-03 3.1E-03 NA NA NA NA NA NA NA 1.9E-01 3.0E-01 1.0E+00
I-129_F.Dowex.21K 7.9E-01 4.0E-01 1.6E-01 NA NA NA NA NA NA NA 1.9E+01 1.0E+01 9.6E+00
I-129_F.Filtercake 6.6E-03 3.3E-03 3.3E-03 NA NA NA NA NA NA NA 2.0E-01 3.3E-01 9.8E-01
I-129_H.Carbon 6.7E+00 3.4E+00 1.3E+00 NA NA NA NA NA NA NA 1.6E+02 8.5E+01 8.0E+01
I-129_H.CG.8 4.4E-02 2.2E-02 1.4E-02 NA NA NA NA NA NA NA 1.1E+00 8.9E-01 8.4E-01
I-129_H.Dowex.21K 1.8E+00 9.1E-01 3.5E-01 NA NA NA NA NA NA NA 4.4E+01 2.3E+01 2.1E+01
I-129_H.Filtercake 7.5E-02 3.8E-02 2.2E-02 NA NA NA NA NA NA NA 1.8E+00 1.5E+00 1.3E+00
I-129_Mk50A 3.6E+00 1.4E+00 3.7E-01 NA NA NA NA NA NA NA 5.4E+01 2.3E+01 7.6E+01
K-40 6.5E-02 5.9E-02 5.0E-01 NA NA NA NA NA NA NA 1.1E+00 2.1E+00 2.3E+01
Mo-93 1.9E-01 1.9E-01 1.3E+00 NA NA NA NA NA NA NA 6.2E+00 1.7E+01 2.1E+01
Nb-94 9.4E-02 9.4E-02 1.2E+00 NA NA NA NA NA NA NA 6.9E-01 1.9E+00 2.3E+00
Ni-59 5.8E+19 3.4E+09 4.1E+00 NA NA NA NA NA NA NA 9.8E+05 2.2E+03 1.0E+03
Np-237 2.4E+03 3.9E+00 1.6E+00 7.9E-02 1.5E-01 3.6E-01 NA NA NA 2.2E+08 2.6E-02 2.4E-02 4.8E-02
Pd-107 --- 4.2E+11 4.9E+02 NA NA NA NA NA NA NA 1.5E+06 3.3E+03 1.6E+03
Pu-238 --- --- 9.8E+06 3.7E+05 1.2E+05 1.1E+05 3.7E+05 1.2E+05 1.1E+05 1.5E+17 2.3E+09 1.1E+06 3.2E+05
Pu-239 9.6E+17 6.7E+12 1.1E+07 9.5E+06 6.7E+06 6.5E+06 NA NA NA 3.3E+15 4.3E+07 1.2E+06 9.9E+05
Pu-240 --- --- 2.3E+15 2.7E+08 3.3E+07 2.8E+07 4.1E+15 3.2E+15 3.1E+15 3.6E+15 1.3E+18 1.0E+08 1.1E+07
Pu-241 1.4E+12 2.5E+08 3.3E+05 6.6E+03 3.7E+03 3.6E+03 NA NA NA 5.0E+13 2.2E+04 2.4E+03 1.3E+03
Pu-242 --- --- 1.0E+14 2.4E+08 2.9E+07 2.5E+07 3.7E+12 1.2E+12 1.1E+12 3.2E+15 3.3E+17 9.9E+07 1.0E+07
Pu-244 --- --- 2.1E+09 2.2E+08 2.6E+07 2.2E+07 1.7E+17 1.2E+17 1.2E+17 3.0E+16 --- 9.0E+07 9.2E+06
Ra-226 2.3E+17 2.5E+07 2.9E+00 6.4E-02 3.8E-02 3.8E-02 6.4E-02 3.8E-02 3.8E-02 NA 5.2E+00 1.9E-01 1.1E-01
Ra-226_Cooling.Tower --- 1.2E+12 1.4E+01 2.3E-01 9.8E-01 8.3E-01 2.3E-01 9.9E-01 8.3E-01 NA 1.0E+04 6.6E-01 2.4E+00
Se-79 --- --- 3.2E+19 NA NA NA NA NA NA NA --- --- 3.4E+19
Sn-126 --- --- --- NA NA NA NA NA NA NA --- --- ---
Sr-90 9.9E+14 3.4E+06 7.1E+01 NA NA NA NA NA NA NA 6.0E+03 1.4E+03 2.4E+10
Sr-90_Mk50A 1.4E+18 3.2E+09 4.0E+04 NA NA NA NA NA NA NA 3.1E+06 7.7E+05 3.3E+12
Tc-99 1.6E-01 1.3E-01 1.3E+00 NA NA NA NA NA NA NA 1.9E+00 3.5E+00 7.7E+00
Tc-99_Mk50A 5.3E+03 1.3E+03 3.3E+02 NA NA NA NA NA NA NA 1.4E+03 4.9E+02 1.7E+03
Th-230 --- 2.0E+10 8.8E+00 3.1E-01 1.1E-01 1.0E-01 3.1E-01 1.1E-01 1.0E-01 NA 1.4E+02 9.2E-01 3.0E-01
Th-230_Cooling.Tower --- 1.0E+15 1.1E+02 1.9E+00 1.8E+00 1.7E+00 1.9E+00 1.8E+00 1.7E+00 NA 4.9E+05 5.6E+00 4.9E+00
Th-232 6.0E+16 3.8E+09 2.7E+03 2.7E+03 6.3E+03 8.0E+03 3.6E+03 8.4E+03 1.1E+04 NA 1.7E+04 7.2E+03 1.7E+04
U-233 --- --- 4.7E+11 1.2E+12 1.2E+11 9.9E+10 NA NA NA 1.6E+13 --- 3.8E+10 3.8E+09
U-234 --- 7.5E+14 2.6E+03 9.5E+01 3.1E+01 2.9E+01 9.5E+01 3.1E+01 2.9E+01 3.8E+13 2.3E+05 2.8E+02 8.4E+01
U-234_MGlass --- 1.1E+18 1.1E+06 3.6E+04 1.3E+04 1.2E+04 3.6E+04 1.3E+04 1.2E+04 2.2E+16 3.9E+08 1.1E+05 3.5E+04
U-235 1.7E+09 3.0E+04 6.2E+00 4.8E+00 5.0E+00 6.0E+00 NA NA NA 1.3E+10 3.2E+00 5.8E-01 6.3E-01
U-235_MGlass 2.3E+12 1.7E+07 2.4E+03 2.1E+03 1.9E+03 1.9E+03 NA NA NA 7.7E+12 7.5E+03 2.6E+02 2.4E+02
U-235_Paducah.Cask 5.6E+13 4.1E+08 2.6E+04 2.3E+04 2.1E+04 2.1E+04 NA NA NA 8.4E+13 1.0E+05 2.8E+03 2.6E+03
U-236 --- 2.3E+19 2.3E+10 3.1E+10 2.5E+10 2.4E+10 4.1E+10 3.3E+10 3.2E+10 3.9E+11 2.5E+12 5.9E+10 1.2E+10
U-236_MGlass --- --- 1.6E+13 2.1E+13 1.7E+13 1.6E+13 2.8E+13 2.3E+13 2.2E+13 2.3E+14 3.3E+15 3.7E+13 7.4E+12
U-238 --- --- 3.3E+06 1.2E+05 3.9E+04 3.6E+04 1.3E+05 3.9E+04 3.6E+04 2.0E+09 1.8E+09 3.7E+05 1.1E+05
U-238_MGlass --- --- 1.3E+09 4.7E+07 1.5E+07 1.4E+07 4.7E+07 1.5E+07 1.4E+07 1.2E+12 3.0E+12 1.4E+08 4.1E+07
Zr-93 1.5E+00 6.4E-01 7.4E-01 NA NA NA NA NA NA NA 8.9E+00 4.8E+00 4.4E+00
Beta-Gamma Gross Alpha Radium Groundwater All-Pathways
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3.3.1 Inventory limit trends and observations 
Limit trends were analyzed by generating comparison spreadsheets (not shown) and 
automatically highlighting major differences or examining maximum differences.  Those 
differences are discussed below in this section. 
 
A similarity that applies across all limit categories and all time periods is that minimal 
differences (less than 0.6%) exist between covering Slit Trench groups 1-2 and 3-4 with 
two covers or one cover at 15 years.  The only difference in the analysis was including 
two additional edge trenches when two covers were employed rather than one cover.  
This similarity was examined based on initial analyses for 5-year and 15-year covers 
(before design checking) hence limits in this discussion may not agree with the final 
analyses.  This similarity is expected to apply to final results and the option for a single 
cover has not been selected, so further analysis is not warranted. 
 
For the same set of alternatives but with a cover at 5 years, twenty preliminary limits 
differed by more than one percent.  The maximum relative differences defined as  
[ |(limitone cover– limittwo covers)/limittwo covers| ] (after rounding) are presented in Table 5.  For 
the early years (0-100 years) the single cover performed slightly better, with the reverse 
relationship holding for later years. Subsequent discussions in this SA will focus on 
results for the scenarios with two covers only, because the operational limits (after 
considering the PA limits) for one cover and two covers are the same. 
Table 5. Significant relative differences for SA-calculated preliminary limits 
between one cover or two covers over ST1 through ST4 placed at 5 years 






K-40 0-12 yrs βγ 16 4.5 5.2 
     
Am-241 12-100 yrs βγ 4.3 2.3E10 2.4E10 
C-14 12-100 yrs βγ 2.1 4.7 4.8 
Cf-249 12-100 yrs βγ 1.4 7.1E17 7.2E17 
Cl-36 12-100 yrs βγ 6.2 1.6 1.7 
I-129 12-100 yrs βγ 3.1 3.2E-3 3.3E-3 
I-129_Mk50A 12-100 yrs βγ 1.4 69 70 
K-40 12-100 yrs βγ 1.3 2.4 2.7 
Mo-93 12-100 yrs βγ 3.8 2.6 2.7 
Np-237 12-100 yrs βγ 8.3 12,000 13,000 
Pu-241 12-100 yrs βγ 1.1 8.8E12 8.9E12 
Tc-99 12-100 yrs βγ 3.3 3.0 3.1 
Tc-99_Mk50A 12-100 yrs βγ 3.3 91,000 94,000 
     
 C-14 1000-1130 yrs GW All-pathways 14 290 250 
 Cl-36 1000-1130 yrs GW All-pathways 13 46 40 
I-129 1000-1130 yrs GW All-pathways 4.0 2.5 2.4 
 K-40 1000-1130 yrs GW All-pathways 3.6 28 27 
 Mo-93 1000-1130 yrs GW All-pathways 13 560 490 
Nb-94 1000-1130 yrs GW All-pathways 11 55 49 
 Tc-99 1000-1130 yrs GW All-pathways 5.6 54 51 
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For preliminary SA-calculated limits (before considering the preliminary PA limits) the 
following generalizations are applicable: 
• For the 0 to 12 year period: 
o For a cover placed at 15 years, no SA-calculated limit changes 
should occur versus the PA.  However, because the size of time 
increments was changed versus the PA some limits for the highly 
mobile contaminants do change.  The maximum increase was 17 
percent of the PA value, while the maximum decrease was 65 
percent of the original for K-40. 
o For a cover placed at 10 years, SA-calculated limits (for limits < 
1E20 Ci) the maximum increase was 44 percent of the original, 
while the maximum decrease was 60 percent of the original for 
K-40. 
o For a cover placed at 5 years, SA-calculated limits (for limits < 
1E20 Ci) the maximum increase was 8230 percent of the original, 
with no decreases. 
o As the time delay for cover placement shortened, most SA-
calculated limits increased. 
• For the 12 to 100 year period: 
o For a cover placed at 15 years, the maximum decrease was 58 
percent for K-40.  All other limits of less than 1E20 Ci increased 
with a maximum increase of 520,000 percent. 
o For a cover placed at 10 years, the maximum decrease was 46 
percent for K-40.  All other limits of less than 1E20 Ci increased 
with a maximum increase of 1.67E7 percent. 
o For a cover placed at 5 ears, no decreases occurred.  All limits of 
less than 1E20 Ci increased with a maximum increase of 2.75E9 
percent. 
• For all other time intervals (they each included 100 years and beyond): 
o Some SA-calculated limits decreased with greater decreases 
occurring for earlier cover placement.  The maximum decrease was 
81 percent (for a 5-year cover I-129 changed from a PA limit of 
0.53 Ci to 0.10 Ci for the Groundwater All-Pathways from 130 to 
200 years).  These decreases typically occurred because the cover 
placement delayed contaminant releases until later times.  Greater 
decreases typically occurred for more highly mobile contaminants.  
However, there were exceptions, e.g., I-129 limits increased across 
the board for cover placement at 15 years (for limits < 1E20 Ci), 
likely the result of serendipitous timing of cover placement. 
 
For operational limits (the smaller of final PA limits and final SA-calculated limits) the 
following generalizations are applicable: 
• By definition, no limits increased. 
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• For time intervals with a maximum of 100 years or less, the only limits 
that decreased were for K-40 and only for covers placed at 10 and 15 
years.  The decreases ranged from 46 percent to 60 percent. 
• For time intervals that ended after 100 years minor changes occurred for 
covers placed at 15 years: six decreases of greater than 10 percent 
occurred with four of them attributed to H-3 and H-3_Concrete.  The 
greatest decrease was 20 percent for H-3 for the Groundwater All-
Pathways from 120 to 200 years. 
• For time intervals that ended after 100 years, greater changes occurred for 
covers placed at 10 years: fourteen limits decreased by more than 10 
percent.  The greatest decrease was 56 percent for I-129 in the 130 to 200 
year period for the Groundwater All-Pathways. 
• For time intervals that ended after 100 years, much greater changes 
occurred for covers placed at 5 years: thirty-four limits decreased by more 
than 10 percent.  The greatest decrease was 81 percent for I-129 in the 130 
to 200 year period for the Groundwater All-Pathways.  Limit comparisons 
for the cover with the greatest changes (the 5-year cover) are shown in 
Table 6.  The greatest decrease was 81% which is highlighted in red in 
Table 6.  
 
Major decreases (greater than 20%) occurred for the beta-gamma pathway 
for the time intervals from 100 to 1130 years and for the groundwater all-
pathways for the time intervals from 130 to 200 years and from 200 to 
1000 years.  Most major changes occurred for highly-mobile isotopes that 
were modeled beyond the 130 years where the PA analysis terminated.  
Similar to the PA, tritium-in-concrete was always assigned a higher limit 
than generic tritium, even when its concentration was higher than generic 
tritium for a specific time interval. 
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Table 6. Limit comparisons for 5-year cover vs. PA showing major changes 
Isotope Pathway Time Interval (yr) PA limit (Ci) New limit (Ci) Relative change (%) 
C-14 Βγ 100-1130 8.6E+00 3.20E+00 -63 
Cl-36 Βγ 100-1130 3.0E+00 1.10E+00 -63 
H-3 Βγ 100-1130 2.30E+04 1.90E+04 -17 
H-3_Concrete Βγ 100-1130 5.40E+04 4.50E+04 -17 
I-129 Βγ 100-1130 6.3E-03 1.40E-03 -78 
I-129_F.CG.8 Βγ 100-1130 3.50E-03 3.10E-03 -11 
I-129_F.Filtercake Βγ 100-1130 3.80E-03 3.30E-03 -13 
K-40 Βγ 100-1130 1.6E+00 5.00E-01 -69 
Mo-93 Βγ 100-1130 3.5E+00 1.30E+00 -63 
Nb-94 Βγ 100-1130 3.3E+00 1.20E+00 -64 
Tc-99 Βγ 100-1130 4.5E+00 1.30E+00 -71 
      
C-14 GW-All 130-200 1.1E+01 3.30E+00 -70 
Cl-36 GW-All 130-200 2.0E+00 5.90E-01 -71 
H-3 GW-All 130-200 4.1E+06 1.50E+06 -63 
H-3_Concrete GW-All 130-200 9.4E+06 3.40E+06 -64 
I-129 GW-All 130-200 4.5E-01 8.60E-02 -81 
I-129_F.Filtercake GW-All 130-200 2.30E-01 2.00E-01 -13 
I-129_Mk50A GW-All 130-200 6.40E+01 5.40E+01 -16 
K-40 GW-All 130-200 4.2E+00 1.10E+00 -74 
Mo-93 GW-All 130-200 2.1E+01 6.20E+00 -70 
Nb-94 GW-All 130-200 2.3E+00 6.90E-01 -70 
Tc-99 GW-All 130-200 7.7E+00 1.90E+00 -75 
Tc-99_Mk50A GW-All 130-200 1.60E+03 1.40E+03 -13 
      
C-14 GW-All 200-1000 1.1E+01 9.40E+00 -15 
Cl-36 GW-All 200-1000 2.0E+00 1.60E+00 -20 
I-129 GW-All 200-1000 4.5E-01 1.90E-01 -58 
I-129_F.CG.8 GW-All 200-1000 3.50E-01 3.00E-01 -14 
I-129_F.Filtercake GW-All 200-1000 3.70E-01 3.30E-01 -11 
K-40 GW-All 200-1000 5.20E+00 2.10E+00 -60 
Mo-93 GW-All 200-1000 2.1E+01 1.70E+01 -19 
Nb-94 GW-All 200-1000 2.3E+00 1.90E+00 -17 
Np-237 GW-All 200-1000 2.70E-02 2.40E-02 -11 
Tc-99 GW-All 200-1000 7.7E+00 3.50E+00 -55 
      
K-40 GW-All 1000-1130 2.60E+01 2.30E+01 -12 
 
3.4 SUMS-OF-FRACTIONS 
While limits may decrease, even significantly, their importance is only revealed when the 
inventory is explicitly considered in calculating fractions and sums-of-fractions (SOFs).  
SOFs were calculated based on the final operational limits.  By definition the operational 
limits are the lesser of the final PA limits and the SA-calculated limits. 
 
SOFs were calculated for Slit Trenches 1 and 2 based on actual inventories provided in 
the PA and for other slit trenches in the center set based on projected closure inventories 
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from the PA.  The projected closure inventories are a type of averaged inventory because 
some existing inventories exceed the projected closure inventories. 
 
The projected inventories for other slit trenches were adjusted by removing H3F 
projections for tritium-in-concrete (from 232F).  These projections were removed 
because unique conditions applicable to this specific waste form are not likely to be 
repeated.  The original SA (Flach et al., 2005) considered unique conditions including 
specific rubble sizes and distributions and actual placements in time and space for both 
generic tritium and tritium-in-concrete for Slit Trenches 1 and 2.  Unless all these unique 
conditions are repeated the limits are not applicable for future waste. 
 
SOFs are provided for the existing inventory in ST1 in Table 7, for the existing inventory 
in ST2 in Table 8 and for the adjusted projected inventory in future slit trenches in Table 
9.  The gray shading represents fractions between 1% and 10% and the magenta shading 
represents fractions greater than 10%.
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Table 7. Sums-of-fractions for Slit Trench 1 
Sum-of-fractions for Slit1
Beta-Gamma Uranium
0-12 12-100 100-1130 0-1000 1000-1120 1120-1130 0-1000 1000-1120 1120-1130 0-1130 130-200 200-1000 1000-1130
Parent Nuclide Inventory yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs
Am-241 3.76E-02 9.6E-12 2.1E-08 3.4E-06 1.7E-04 2.9E-04 3.1E-04 0.0E+00 0.0E+00 0.0E+00 2.4E-14 6.1E-05 4.8E-04 8.4E-04
Am-243 6.13E-05 0.0E+00 1.2E-21 1.3E-07 9.3E-07 2.4E-06 2.6E-06 0.0E+00 0.0E+00 0.0E+00 5.1E-17 2.1E-15 2.5E-06 6.7E-06
C-14 8.92E-03 3.6E-02 3.6E-02 2.8E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E-03 9.5E-04 8.1E-04
C-14_NR.Pump 5.22E-02 0.0E+00 0.0E+00 2.1E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E-02 2.0E-02 5.2E-04
Cf-249 6.66E-06 5.6E-23 2.2E-18 2.1E-10 2.2E-08 4.8E-08 5.1E-08 0.0E+00 0.0E+00 0.0E+00 7.2E-20 3.7E-12 6.9E-08 1.6E-07
Cf-251 6.59E-05 0.0E+00 0.0E+00 3.9E-13 5.1E-07 1.2E-06 1.3E-06 0.0E+00 0.0E+00 0.0E+00 8.1E-23 1.8E-23 1.8E-06 4.4E-06
Cl-36 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Cm-244 3.84E-02 0.0E+00 0.0E+00 4.3E-20 5.5E-13 4.2E-12 4.9E-12 2.4E-20 3.2E-20 3.2E-20 3.9E-20 0.0E+00 1.4E-12 1.2E-11
Cm-245 2.74E-07 1.6E-20 2.5E-16 2.3E-10 7.6E-09 2.0E-08 2.1E-08 0.0E+00 0.0E+00 0.0E+00 1.5E-19 4.2E-11 2.1E-08 5.7E-08
Cm-246 1.53E-06 0.0E+00 0.0E+00 2.0E-21 2.2E-08 5.7E-08 6.1E-08 1.4E-22 4.2E-22 4.6E-22 8.0E-20 0.0E+00 5.9E-08 1.6E-07
Cm-247 1.43E-06 0.0E+00 0.0E+00 4.0E-10 2.6E-08 6.8E-08 7.2E-08 0.0E+00 0.0E+00 0.0E+00 1.0E-19 2.3E-19 6.5E-08 1.8E-07
Cm-248 1.43E-06 0.0E+00 0.0E+00 4.6E-16 2.2E-08 5.7E-08 6.0E-08 0.0E+00 0.0E+00 0.0E+00 4.9E-24 6.2E-26 2.4E-07 6.5E-07
H-3 8.47E-01 1.8E-01 1.8E-01 4.5E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.7E-07 2.1E-07 2.1E-07
H-3_Concrete 3.87E+00 3.5E-01 3.5E-01 8.6E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E-06 4.1E-07 4.1E-07
H-3_ETF.Carbon 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129 1.99E-05 1.4E-01 1.4E-01 1.4E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.3E-04 1.0E-04 4.4E-05
I-129_ETF.Carbon 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_ETF.GT.73 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_F.Carbon 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_F.CG.8 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_F.Dowex.21K 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_F.Filtercake 8.14E-05 1.2E-02 2.5E-02 2.5E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.1E-04 2.5E-04 8.3E-05
I-129_H.Carbon 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_H.CG.8 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_H.Dowex.21K 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_H.Filtercake 2.77E-07 3.7E-06 7.3E-06 1.3E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.5E-07 1.9E-07 2.1E-07
I-129_Mk50A 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
K-40 4.12E-03 6.3E-02 7.0E-02 8.2E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.8E-03 2.0E-03 1.8E-04
Mo-93 1.15E-05 6.0E-05 6.0E-05 8.8E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.9E-06 6.7E-07 5.5E-07
Nb-94 1.08E-03 1.1E-02 1.1E-02 9.0E-04 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.6E-03 5.7E-04 4.7E-04
Ni-59 2.24E-02 3.9E-22 6.6E-12 5.5E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.3E-08 1.0E-05 2.2E-05
Np-237 1.18E-03 4.9E-07 3.0E-04 7.4E-04 1.5E-02 7.9E-03 3.3E-03 0.0E+00 0.0E+00 0.0E+00 5.4E-12 4.5E-02 4.9E-02 2.5E-02
Pd-107 1.10E-07 0.0E+00 2.6E-19 2.3E-10 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.4E-14 3.4E-11 6.9E-11
Pu-238 3.27E-01 0.0E+00 0.0E+00 3.3E-08 8.8E-07 2.7E-06 3.0E-06 8.8E-07 2.7E-06 3.0E-06 2.2E-18 1.4E-10 3.0E-07 1.0E-06
Pu-239 2.56E-02 2.7E-20 3.8E-15 2.3E-09 2.7E-09 3.8E-09 3.9E-09 0.0E+00 0.0E+00 0.0E+00 7.8E-18 6.0E-10 2.1E-08 2.6E-08
Pu-240 7.27E-03 0.0E+00 0.0E+00 3.2E-18 2.7E-11 2.2E-10 2.6E-10 1.8E-18 2.3E-18 2.3E-18 2.0E-18 5.6E-21 7.3E-11 6.6E-10
Pu-241 2.23E-01 1.6E-13 8.9E-10 6.8E-07 3.4E-05 6.0E-05 6.2E-05 0.0E+00 0.0E+00 0.0E+00 4.5E-15 1.0E-05 9.3E-05 1.7E-04
Pu-242 1.11E-04 0.0E+00 0.0E+00 1.1E-18 4.6E-13 3.8E-12 4.4E-12 3.0E-17 9.3E-17 1.0E-16 3.5E-20 3.4E-22 1.1E-12 1.1E-11
Pu-244 2.35E-15 0.0E+00 0.0E+00 1.1E-24 1.1E-23 9.1E-23 1.1E-22 1.4E-32 2.0E-32 2.0E-32 7.9E-32 0.0E+00 2.6E-23 2.6E-22
Ra-226 3.18E-03 1.4E-20 1.3E-10 1.1E-03 5.0E-02 8.4E-02 8.4E-02 5.0E-02 8.4E-02 8.4E-02 0.0E+00 6.1E-04 1.7E-02 2.9E-02
Ra-226_Cooling.Tower 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Se-79 2.70E-04 0.0E+00 0.0E+00 8.4E-24 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.9E-24
Sn-126 1.82E-04 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sr-90 3.24E+00 3.3E-15 9.5E-07 4.6E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.4E-04 2.3E-03 1.4E-10
Sr-90_Mk50A 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Tc-99 5.31E-03 3.3E-02 4.1E-02 4.1E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E-03 1.5E-03 6.9E-04
Tc-99_Mk50A 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Th-230 2.87E-04 0.0E+00 1.4E-14 3.3E-05 9.3E-04 2.6E-03 2.9E-03 9.3E-04 2.6E-03 2.9E-03 0.0E+00 2.1E-06 3.1E-04 9.6E-04
Th-230_Cooling.Tower 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Th-232 2.34E-03 3.9E-20 6.2E-13 8.7E-07 8.7E-07 3.7E-07 2.9E-07 6.5E-07 2.8E-07 2.1E-07 0.0E+00 1.4E-07 3.3E-07 1.4E-07
U-233 3.43E-04 0.0E+00 0.0E+00 7.3E-16 2.9E-16 2.9E-15 3.5E-15 0.0E+00 0.0E+00 0.0E+00 2.2E-17 0.0E+00 9.0E-15 9.0E-14
U-234 7.69E-02 0.0E+00 1.0E-16 3.0E-05 8.1E-04 2.5E-03 2.7E-03 8.1E-04 2.5E-03 2.7E-03 2.0E-15 3.3E-07 2.8E-04 9.2E-04
U-234_MGlass 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
U-235 4.45E-04 2.6E-13 1.5E-08 7.2E-05 9.3E-05 8.9E-05 7.4E-05 0.0E+00 0.0E+00 0.0E+00 3.4E-14 1.4E-04 7.7E-04 7.1E-04
U-235_MGlass 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
U-235_Paducah.Cask 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
U-236 3.27E-03 0.0E+00 1.4E-22 1.4E-13 1.1E-13 1.3E-13 1.4E-13 8.0E-14 9.9E-14 1.0E-13 8.4E-15 1.3E-15 5.5E-14 2.7E-13
U-236_MGlass 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
U-238 1.49E-01 0.0E+00 0.0E+00 4.5E-08 1.2E-06 3.8E-06 4.2E-06 1.2E-06 3.8E-06 4.2E-06 7.5E-11 8.3E-11 4.0E-07 1.4E-06
U-238_MGlass 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Zr-93 2.71E-05 1.8E-05 4.2E-05 3.7E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.1E-06 5.7E-06 6.2E-06
sum 8.3E-01 8.5E-01 1.3E-01 6.7E-02 9.7E-02 9.3E-02 5.1E-02 8.9E-02 8.9E-02 8.0E-11 7.6E-02 9.6E-02 6.0E-02
Radium Groundwater All-PathwaysGross Alpha
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Table 8. Sums-of-fractions for Slit Trench 2 
Sum-of-fractions for Slit2
Uranium
0-12 12-100 100-1130 0-1000 1000-1120 1120-1130 0-1000 1000-1120 1120-1130 0-1130 130-200 200-1000 1000-1130
Parent Nuclide Inventory yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs
Am-241 1.59E-01 4.1E-11 8.9E-08 1.5E-05 7.2E-04 1.2E-03 1.3E-03 0.0E+00 0.0E+00 0.0E+00 1.0E-13 2.6E-04 2.0E-03 3.5E-03
Am-243 1.69E-03 0.0E+00 3.2E-20 3.5E-06 2.6E-05 6.5E-05 7.0E-05 0.0E+00 0.0E+00 0.0E+00 1.4E-15 5.8E-14 6.8E-05 1.9E-04
C-14 4.57E-02 1.8E-01 1.8E-01 1.4E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E-02 4.9E-03 4.2E-03
C-14_NR.Pump 7.68E-02 0.0E+00 0.0E+00 3.1E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E-02 3.0E-02 7.7E-04
Cf-249 6.23E-04 5.2E-21 2.0E-16 2.0E-08 2.0E-06 4.5E-06 4.8E-06 0.0E+00 0.0E+00 0.0E+00 6.7E-18 3.5E-10 6.4E-06 1.5E-05
Cf-251 6.68E-04 0.0E+00 0.0E+00 3.9E-12 5.1E-06 1.2E-05 1.3E-05 0.0E+00 0.0E+00 0.0E+00 8.3E-22 1.9E-22 1.8E-05 4.5E-05
Cl-36 1.06E-05 1.2E-04 1.2E-04 9.6E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.8E-05 6.6E-06 5.3E-06
Cm-244 1.11E-01 0.0E+00 0.0E+00 1.2E-19 1.6E-12 1.2E-11 1.4E-11 6.9E-20 9.2E-20 9.2E-20 1.1E-19 0.0E+00 4.1E-12 3.6E-11
Cm-245 2.92E-06 1.7E-19 2.7E-15 2.4E-09 8.1E-08 2.1E-07 2.2E-07 0.0E+00 0.0E+00 0.0E+00 1.6E-18 4.4E-10 2.2E-07 6.1E-07
Cm-246 2.19E-05 0.0E+00 0.0E+00 2.8E-20 3.1E-07 8.1E-07 8.8E-07 2.0E-21 6.1E-21 6.6E-21 1.2E-18 0.0E+00 8.4E-07 2.3E-06
Cm-247 2.48E-09 0.0E+00 0.0E+00 6.9E-13 4.5E-11 1.2E-10 1.2E-10 0.0E+00 0.0E+00 0.0E+00 1.8E-22 3.9E-22 1.1E-10 3.2E-10
Cm-248 2.58E-05 0.0E+00 0.0E+00 8.3E-15 3.9E-07 1.0E-06 1.1E-06 0.0E+00 0.0E+00 0.0E+00 8.9E-23 1.1E-24 4.2E-06 1.2E-05
H-3 1.07E+00 2.3E-01 2.2E-01 5.6E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.1E-07 2.6E-07 2.6E-07
H-3_Concrete 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
H-3_ETF.Carbon 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129 1.97E-05 1.4E-01 1.4E-01 1.4E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.3E-04 1.0E-04 4.4E-05
I-129_ETF.Carbon 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_ETF.GT.73 8.64E-05 7.2E-05 1.5E-04 3.8E-04 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.1E-06 5.8E-06 6.2E-06
I-129_F.Carbon 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_F.CG.8 5.15E-05 8.7E-03 1.7E-02 1.7E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E-04 1.7E-04 5.2E-05
I-129_F.Dowex.21K 4.41E-03 5.6E-03 1.1E-02 2.8E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.3E-04 4.4E-04 4.6E-04
I-129_F.Filtercake 3.45E-04 5.2E-02 1.0E-01 1.0E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E-03 1.0E-03 3.5E-04
I-129_H.Carbon 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_H.CG.8 1.18E-04 2.7E-03 5.4E-03 8.5E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E-04 1.3E-04 1.4E-04
I-129_H.Dowex.21K 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_H.Filtercake 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_Mk50A 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
K-40 3.22E-06 5.0E-05 5.5E-05 6.4E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.9E-06 1.5E-06 1.4E-07
Mo-93 3.40E-07 1.8E-06 1.8E-06 2.6E-07 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.5E-08 2.0E-08 1.6E-08
Nb-94 2.26E-03 2.4E-02 2.4E-02 1.9E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E-03 1.2E-03 9.8E-04
Ni-59 3.65E-02 6.3E-22 1.1E-11 8.9E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.7E-08 1.7E-05 3.7E-05
Np-237 2.07E-03 8.6E-07 5.3E-04 1.3E-03 2.6E-02 1.4E-02 5.7E-03 0.0E+00 0.0E+00 0.0E+00 9.4E-12 8.0E-02 8.6E-02 4.3E-02
Pd-107 1.83E-10 0.0E+00 4.4E-22 3.7E-13 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.2E-16 5.6E-14 1.1E-13
Pu-238 6.47E-01 0.0E+00 0.0E+00 6.6E-08 1.8E-06 5.4E-06 5.9E-06 1.8E-06 5.4E-06 5.9E-06 4.3E-18 2.8E-10 5.9E-07 2.0E-06
Pu-239 1.98E-01 2.1E-19 3.0E-14 1.8E-08 2.1E-08 3.0E-08 3.1E-08 0.0E+00 0.0E+00 0.0E+00 6.0E-17 4.6E-09 1.7E-07 2.0E-07
Pu-240 7.68E-02 0.0E+00 0.0E+00 3.3E-17 2.8E-10 2.3E-09 2.7E-09 1.9E-17 2.4E-17 2.5E-17 2.1E-17 5.9E-20 7.7E-10 7.0E-09
Pu-241 2.24E+00 1.6E-12 9.0E-09 6.8E-06 3.4E-04 6.1E-04 6.2E-04 0.0E+00 0.0E+00 0.0E+00 4.5E-14 1.0E-04 9.3E-04 1.7E-03
Pu-242 1.03E-03 0.0E+00 0.0E+00 1.0E-17 4.3E-12 3.6E-11 4.1E-11 2.8E-16 8.6E-16 9.4E-16 3.2E-19 3.1E-21 1.0E-11 1.0E-10
Pu-244 5.10E-15 0.0E+00 0.0E+00 2.4E-24 2.3E-23 2.0E-22 2.3E-22 3.0E-32 4.3E-32 4.3E-32 1.7E-31 0.0E+00 5.7E-23 5.5E-22
Ra-226 6.49E-06 2.8E-23 2.6E-13 2.2E-06 1.0E-04 1.7E-04 1.7E-04 1.0E-04 1.7E-04 1.7E-04 0.0E+00 1.3E-06 3.4E-05 5.9E-05
Ra-226_Cooling.Tower 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Se-79 5.83E-04 0.0E+00 0.0E+00 1.8E-23 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.7E-23
Sn-126 2.14E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sr-90 4.70E+00 4.8E-15 1.4E-06 6.6E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.8E-04 3.4E-03 2.0E-10
Sr-90_Mk50A 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Tc-99 2.02E-02 1.3E-01 1.6E-01 1.6E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E-02 5.8E-03 2.6E-03
Tc-99_Mk50A 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Th-230 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Th-230_Cooling.Tower 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Th-232 3.53E-06 5.9E-23 9.3E-16 1.3E-09 1.3E-09 5.6E-10 4.4E-10 9.8E-10 4.2E-10 3.2E-10 0.0E+00 2.1E-10 4.9E-10 2.1E-10
U-233 1.56E-03 0.0E+00 0.0E+00 3.3E-15 1.3E-15 1.3E-14 1.6E-14 0.0E+00 0.0E+00 0.0E+00 9.8E-17 0.0E+00 4.1E-14 4.1E-13
U-234 3.59E-01 0.0E+00 4.8E-16 1.4E-04 3.8E-03 1.2E-02 1.2E-02 3.8E-03 1.2E-02 1.2E-02 9.4E-15 1.6E-06 1.3E-03 4.3E-03
U-234_MGlass 2.80E+00 0.0E+00 2.5E-18 2.5E-06 7.8E-05 2.2E-04 2.3E-04 7.8E-05 2.2E-04 2.3E-04 1.3E-16 7.2E-09 2.5E-05 8.0E-05
U-235 9.43E-04 5.6E-13 3.1E-08 1.5E-04 2.0E-04 1.9E-04 1.6E-04 0.0E+00 0.0E+00 0.0E+00 7.3E-14 3.0E-04 1.6E-03 1.5E-03
U-235_MGlass 1.87E-01 8.2E-14 1.1E-08 7.8E-05 8.9E-05 9.9E-05 9.9E-05 0.0E+00 0.0E+00 0.0E+00 2.4E-14 2.5E-05 7.2E-04 7.8E-04
U-235_Paducah.Cask 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
U-236 1.15E-02 0.0E+00 5.0E-22 5.0E-13 3.7E-13 4.6E-13 4.8E-13 2.8E-13 3.5E-13 3.6E-13 3.0E-14 4.6E-15 2.0E-13 9.6E-13
U-236_MGlass 1.42E-01 0.0E+00 0.0E+00 8.9E-15 6.8E-15 8.4E-15 8.9E-15 5.1E-15 6.2E-15 6.5E-15 6.2E-16 4.3E-17 3.9E-15 1.9E-14
U-238 1.38E+00 0.0E+00 0.0E+00 4.2E-07 1.2E-05 3.5E-05 3.8E-05 1.1E-05 3.5E-05 3.8E-05 6.9E-10 7.6E-10 3.7E-06 1.3E-05
U-238_MGlass 1.05E+01 0.0E+00 0.0E+00 8.1E-09 2.2E-07 7.0E-07 7.5E-07 2.2E-07 7.0E-07 7.5E-07 8.8E-12 3.5E-12 7.5E-08 2.6E-07
Zr-93 2.26E-05 1.5E-05 3.5E-05 3.1E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.5E-06 4.7E-06 5.1E-06
sum 7.7E-01 8.6E-01 3.1E-01 3.2E-02 2.8E-02 2.1E-02 4.0E-03 1.2E-02 1.3E-02 7.1E-10 1.4E-01 1.4E-01 6.5E-02
Gross Alpha Radium Groundwater All-PathwaysBeta-Gamma
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Table 9. Sums-of-fractions for future slit trenches 
Beta-Gamma Uranium
0-12 12-100 100-1130 0-1000 1000-1120 1120-1130 0-1000 1000-1120 1120-1130 0-1130 130-200 200-1000 1000-1130
Parent Nuclide Inventory yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs yrs
Am-241 5.30E-01 1.4E-10 2.9E-07 4.8E-05 2.4E-03 4.1E-03 4.4E-03 0.0E+00 0.0E+00 0.0E+00 3.3E-13 8.6E-04 6.7E-03 1.2E-02
Am-243 4.30E-02 0.0E+00 8.1E-19 9.0E-05 6.5E-04 1.7E-03 1.8E-03 0.0E+00 0.0E+00 0.0E+00 3.6E-14 1.5E-12 1.7E-03 4.7E-03
C-14 1.00E-02 4.0E-02 4.0E-02 3.1E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.0E-03 1.1E-03 9.1E-04
C-14_NR.Pump 8.20E-02 0.0E+00 0.0E+00 3.3E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E-02 3.2E-02 8.2E-04
Cf-249 8.30E-02 6.9E-19 2.7E-14 2.6E-06 2.7E-04 5.9E-04 6.4E-04 0.0E+00 0.0E+00 0.0E+00 8.9E-16 4.6E-08 8.6E-04 2.0E-03
Cf-251 7.50E-02 0.0E+00 0.0E+00 4.4E-10 5.8E-04 1.4E-03 1.4E-03 0.0E+00 0.0E+00 0.0E+00 9.3E-20 2.1E-20 2.0E-03 5.0E-03
Cl-36 1.10E-05 1.3E-04 1.3E-04 1.0E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.9E-05 6.9E-06 5.5E-06
Cm-244 3.20E+00 0.0E+00 0.0E+00 3.6E-18 4.6E-11 3.5E-10 4.1E-10 2.0E-18 2.7E-18 2.7E-18 3.3E-18 0.0E+00 1.2E-10 1.0E-09
Cm-245 1.10E-03 6.5E-17 1.0E-12 9.2E-07 3.1E-05 7.9E-05 8.5E-05 0.0E+00 0.0E+00 0.0E+00 6.1E-16 1.7E-07 8.5E-05 2.3E-04
Cm-246 4.10E-04 0.0E+00 0.0E+00 5.3E-19 5.9E-06 1.5E-05 1.6E-05 3.7E-20 1.1E-19 1.2E-19 2.2E-17 0.0E+00 1.6E-05 4.4E-05
Cm-247 1.10E-03 0.0E+00 0.0E+00 3.1E-07 2.0E-05 5.2E-05 5.5E-05 0.0E+00 0.0E+00 0.0E+00 7.9E-17 1.8E-16 5.0E-05 1.4E-04
Cm-248 6.10E-05 0.0E+00 0.0E+00 2.0E-14 9.2E-07 2.4E-06 2.5E-06 0.0E+00 0.0E+00 0.0E+00 2.1E-22 2.7E-24 1.0E-05 2.8E-05
H-3 1.00E+00 2.1E-01 2.1E-01 5.3E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.7E-07 2.4E-07 2.4E-07
H-3_Concrete 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
H-3_ETF.Carbon 2.80E-01 0.0E+00 0.0E+00 5.0E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.9E-07 2.6E-10 0.0E+00
I-129 3.00E-05 2.1E-01 2.1E-01 2.1E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.5E-04 1.6E-04 6.7E-05
I-129_ETF.Carbon 1.60E-02 0.0E+00 0.0E+00 9.4E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.6E-04 1.5E-03 1.6E-03
I-129_ETF.GT.73 8.60E-05 7.2E-05 1.5E-04 3.7E-04 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.1E-06 5.7E-06 6.1E-06
I-129_F.Carbon 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_F.CG.8 5.20E-05 8.8E-03 1.7E-02 1.7E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E-04 1.7E-04 5.2E-05
I-129_F.Dowex.21K 4.40E-03 5.6E-03 1.1E-02 2.8E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.3E-04 4.4E-04 4.6E-04
I-129_F.Filtercake 7.00E-05 1.1E-02 2.1E-02 2.1E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.5E-04 2.1E-04 7.1E-05
I-129_H.Carbon 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_H.CG.8 1.20E-04 2.7E-03 5.5E-03 8.6E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.1E-04 1.4E-04 1.4E-04
I-129_H.Dowex.21K 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
I-129_H.Filtercake 2.80E-07 3.7E-06 7.4E-06 1.3E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.6E-07 1.9E-07 2.2E-07
I-129_Mk50A 8.20E-06 2.3E-06 5.9E-06 2.2E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.5E-07 3.6E-07 1.1E-07
K-40 1.00E-04 1.5E-03 1.7E-03 2.0E-04 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 9.1E-05 4.8E-05 4.4E-06
Mo-93 1.00E-03 5.3E-03 5.3E-03 7.7E-04 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.6E-04 5.9E-05 4.8E-05
Nb-94 5.00E-04 5.3E-03 5.3E-03 4.2E-04 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.3E-04 2.6E-04 2.2E-04
Ni-59 3.60E-02 6.2E-22 1.1E-11 8.8E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.7E-08 1.6E-05 3.6E-05
Np-237 8.00E-03 3.3E-06 2.1E-03 5.0E-03 1.0E-01 5.3E-02 2.2E-02 0.0E+00 0.0E+00 0.0E+00 3.6E-11 3.1E-01 3.3E-01 1.7E-01
Pd-107 1.10E-07 0.0E+00 2.6E-19 2.2E-10 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 7.3E-14 3.3E-11 6.9E-11
Pu-238 2.50E+01 0.0E+00 0.0E+00 2.6E-06 6.8E-05 2.1E-04 2.3E-04 6.8E-05 2.1E-04 2.3E-04 1.7E-16 1.1E-08 2.3E-05 7.8E-05
Pu-239 1.60E+00 1.7E-18 2.4E-13 1.5E-07 1.7E-07 2.4E-07 2.5E-07 0.0E+00 0.0E+00 0.0E+00 4.9E-16 3.7E-08 1.3E-06 1.6E-06
Pu-240 4.50E-01 0.0E+00 0.0E+00 2.0E-16 1.7E-09 1.4E-08 1.6E-08 1.1E-16 1.4E-16 1.5E-16 1.3E-16 3.5E-19 4.5E-09 4.1E-08
Pu-241 8.40E+00 6.0E-12 3.4E-08 2.6E-05 1.3E-03 2.3E-03 2.3E-03 0.0E+00 0.0E+00 0.0E+00 1.7E-13 3.8E-04 3.5E-03 6.5E-03
Pu-242 1.50E-02 0.0E+00 0.0E+00 1.5E-16 6.3E-11 5.2E-10 6.0E-10 4.1E-15 1.3E-14 1.4E-14 4.7E-18 4.6E-20 1.5E-10 1.5E-09
Pu-244 5.10E-15 0.0E+00 0.0E+00 2.4E-24 2.3E-23 2.0E-22 2.3E-22 3.0E-32 4.3E-32 4.3E-32 1.7E-31 0.0E+00 5.7E-23 5.5E-22
Ra-226 3.20E-03 1.4E-20 1.3E-10 1.1E-03 5.0E-02 8.4E-02 8.4E-02 5.0E-02 8.4E-02 8.4E-02 0.0E+00 6.2E-04 1.7E-02 2.9E-02
Ra-226_Cooling.Tower 4.00E-02 0.0E+00 3.3E-14 2.9E-03 1.7E-01 4.1E-02 4.8E-02 1.7E-01 4.0E-02 4.8E-02 0.0E+00 4.0E-06 6.1E-02 1.7E-02
Se-79 8.60E-03 0.0E+00 0.0E+00 2.7E-22 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.5E-22
Sn-126 0.00E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sr-90 1.20E+01 1.2E-14 3.5E-06 1.7E-01 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.0E-03 8.6E-03 5.0E-10
Sr-90_Mk50A 7.40E+00 5.3E-18 2.3E-09 1.9E-04 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.4E-06 9.6E-06 2.2E-12
Tc-99 5.00E-02 3.1E-01 3.9E-01 3.9E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.6E-02 1.4E-02 6.5E-03
Tc-99_Mk50A 1.80E-03 3.4E-07 1.4E-06 5.5E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.3E-06 3.7E-06 1.1E-06
Th-230 3.90E-04 0.0E+00 2.0E-14 4.4E-05 1.3E-03 3.6E-03 3.9E-03 1.3E-03 3.6E-03 3.9E-03 0.0E+00 2.8E-06 4.2E-04 1.3E-03
Th-230_Cooling.Tower 4.00E-02 0.0E+00 4.0E-17 3.6E-04 2.1E-02 2.2E-02 2.4E-02 2.1E-02 2.2E-02 2.4E-02 0.0E+00 8.2E-08 7.1E-03 8.2E-03
Th-232 1.10E-02 1.8E-19 2.9E-12 4.1E-06 4.1E-06 1.8E-06 1.4E-06 3.1E-06 1.3E-06 1.0E-06 0.0E+00 6.5E-07 1.5E-06 6.5E-07
U-233 2.00E+00 0.0E+00 0.0E+00 4.3E-12 1.7E-12 1.7E-11 2.0E-11 0.0E+00 0.0E+00 0.0E+00 1.3E-13 0.0E+00 5.3E-11 5.3E-10
U-234 1.80E+00 0.0E+00 2.4E-15 6.9E-04 1.9E-02 5.8E-02 6.2E-02 1.9E-02 5.8E-02 6.2E-02 4.7E-14 7.8E-06 6.4E-03 2.1E-02
U-234_MGlass 2.80E+00 0.0E+00 2.6E-18 2.6E-06 7.8E-05 2.2E-04 2.3E-04 7.8E-05 2.2E-04 2.3E-04 1.3E-16 7.2E-09 2.6E-05 8.0E-05
U-235 3.90E-02 2.3E-11 1.3E-06 6.3E-03 8.1E-03 7.8E-03 6.5E-03 0.0E+00 0.0E+00 0.0E+00 3.0E-12 1.2E-02 6.7E-02 6.2E-02
U-235_MGlass 1.90E-01 8.3E-14 1.1E-08 7.9E-05 9.1E-05 1.0E-04 1.0E-04 0.0E+00 0.0E+00 0.0E+00 2.5E-14 2.5E-05 7.3E-04 7.9E-04
U-235_Paducah.Cask 3.90E-01 7.0E-15 9.5E-10 1.5E-05 1.7E-05 1.9E-05 1.9E-05 0.0E+00 0.0E+00 0.0E+00 4.6E-15 3.9E-06 1.4E-04 1.5E-04
U-236 2.60E-02 0.0E+00 1.1E-21 1.1E-12 8.4E-13 1.0E-12 1.1E-12 6.3E-13 7.9E-13 8.1E-13 6.7E-14 1.0E-14 4.4E-13 2.2E-12
U-236_MGlass 1.40E-01 0.0E+00 0.0E+00 8.8E-15 6.7E-15 8.2E-15 8.8E-15 5.0E-15 6.1E-15 6.4E-15 6.1E-16 4.2E-17 3.8E-15 1.9E-14
U-238 3.30E+00 0.0E+00 0.0E+00 1.0E-06 2.8E-05 8.5E-05 9.2E-05 2.5E-05 8.5E-05 9.2E-05 1.7E-09 1.8E-09 8.9E-06 3.0E-05
U-238_MGlass 1.10E+01 0.0E+00 0.0E+00 8.5E-09 2.3E-07 7.3E-07 7.9E-07 2.3E-07 7.3E-07 7.9E-07 9.2E-12 3.7E-12 7.9E-08 2.7E-07
Zr-93 2.70E-05 1.8E-05 4.2E-05 3.7E-05 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.0E-06 5.6E-06 6.1E-06
sum 8.2E-01 9.2E-01 4.6E-01 3.8E-01 2.8E-01 2.6E-01 2.7E-01 2.1E-01 2.2E-01 1.7E-09 3.8E-01 5.7E-01 3.5E-01
Gross Alpha Radium Groundwater All-Pathways
Sum-of-fractions for adjusted projected inventory
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3.4.1 Sums-of-fractions trends and observations 
For Slit Trenches 1 and 2 and for future slit trenches, all SOFs are less than one and most 
SOFs changed minimally.  The SOFs are shown by themselves in Tables 10 through 12 for 
ST1, ST2 and future slit trenches, respectively.  Noticeable changes (greater than 0.01 before 
rounding) are highlighted in gold in those tables. 
 
Four SOFs for ST1 changed noticeably:  all beta-gamma limits increased by about 0.04 and 
the groundwater all-pathways SOF for the time interval from 130 to 200 years increased by 
0.01.  Three SOFs for ST2 changed noticeably with the largest being an increase of 0.05 
(from 0.26 to 0.31) for the beta-gamma pathway in the time interval from 100 to 1130 years.  
The same three SOFs increased for the future trenches, with all increases being about 0.05.  
For the three sets of inventories, most changes of a significant nature occur for future 
trenches. 
 
Most SOF changes were minimal.  The major cause for minimal SOF changes is that the 
final limits are the smaller of the PA limits and the SA calculated limits.  Many SA-
calculated limits are higher in the early years, but the lower PA limits were used which 
produced no change in the corresponding SOFs.  In later years, greater decreases in limits 
typically occurred for the more highly mobile contaminants creating higher fractions, which 
were manifested in the noticeable changes highlighted below. 
 
A second cause for minimal SOF changes is the selection of time intervals.  The PA time 
intervals were applied in this SA.  The PA time intervals were selected to help optimize the 
limits for the PA, however the best method to optimize the limits for the SA would be to 
select time intervals based on SA results. 
 







βγ 0-12 7.9E-01 8.3E-01
βγ 12-100 8.1E-01 8.5E-01
βγ 100-1130 1.0E-01 1.3E-01
α 0-1000 6.5E-02 6.7E-02
α 1000-1120 9.4E-02 9.7E-02
α 1120-1130 9.1E-02 9.3E-02
Radium 0-1000 5.1E-02 5.1E-02
Radium 1000-1120 8.7E-02 8.9E-02
Radium 1120-1130 8.7E-02 8.9E-02
Uranium 0-1130 8.0E-11 8.0E-11
Groundwater all-pathways 130-200 6.4E-02 7.6E-02
Groundwater all-pathways 200-1000 8.8E-02 9.6E-02
Groundwater all-pathways 1000-1130 5.9E-02 6.0E-02  
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βγ 0-12 7.7E-01 7.7E-01
βγ 12-100 8.6E-01 8.6E-01
βγ 100-1130 2.6E-01 3.1E-01
α 0-1000 2.9E-02 3.2E-02
α 1000-1120 2.7E-02 2.8E-02
α 1120-1130 2.1E-02 2.1E-02
Radium 0-1000 4.0E-03 4.0E-03
Radium 1000-1120 1.2E-02 1.2E-02
Radium 1120-1130 1.3E-02 1.3E-02
Uranium 0-1130 7.1E-10 7.1E-10
Groundwater all-pathways 130-200 1.1E-01 1.4E-01
Groundwater all-pathways 200-1000 1.3E-01 1.4E-01
Groundwater all-pathways 1000-1130 6.3E-02 6.5E-02  
 





βγ 0-12 8.2E-01 8.2E-01
βγ 12-100 9.2E-01 9.2E-01
βγ 100-1130 4.1E-01 4.6E-01
α 0-1000 3.7E-01 3.8E-01
α 1000-1120 2.8E-01 2.8E-01
α 1120-1130 2.6E-01 2.6E-01
Radium 0-1000 2.7E-01 2.7E-01
Radium 1000-1120 2.1E-01 2.1E-01
Radium 1120-1130 2.2E-01 2.2E-01
Uranium 0-1130 1.7E-09 1.7E-09
Groundwater all-pathways 130-200 3.4E-01 3.8E-01
Groundwater all-pathways 200-1000 5.2E-01 5.7E-01
Groundwater all-pathways 1000-1130 3.4E-01 3.5E-01  
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Covering changed the movement of contaminants to the water table and the hypothetical 
well.  Early movements typically decreased because the cover decreased the flow of water 
from the surface through the contaminants.  Later movements typically increased because 
less of the inventory had been released than for the uncovered cases analyzed in the PA. 
 
These effects on contaminant movement translated into higher SA-calculated limits relative 
to PA limits in the early years and some lower SA-calculated limits relative to PA limits in 
the later years.  Because the lower of the two sets of limits was always selected as the 
operational limit, the net effect was to lower limits in the later years (typically 100 years and 
later).  Earlier covers at 5 years magnified the changes. 
 
The effect on operations depends on the inventory which is used to calculate the SOFs.  The 
SOFs for ST1 and ST2 changed relatively little and all SOFs were less than unity.  Because 
ST1 and ST2 are already operationally closed, those changes will have no effect on 
operations.  For future STs, SOFs were calculated for projected inventories at closure for a 
generic ST.  While some SOFs increased a few percent they were still far less than unity, so 
they should not affect operations.  One difference between the projected inventories at 
closure in the SA versus those found in Appendix C of the PA is the elimination of the 
tritium-in-concrete waste form. The tritium-in-concrete waste form cannot realistically be 
expected to occur (see Section 3.4) based on the unique features assumed for its earlier SA 
(Flach et al., 2005).  There is no impact from this change as this particular waste stream is no 
longer being generated. 
 
This SA also extended the duration of the analysis for highly mobile contaminants past the 
130 years applied in the PA.  This time extension captures the effects of dynamic compaction 
and subsequent degradation of the cover. 
 
Results of this analysis are not directly applicable to the sets of East and West Slit Trenches, 
because the flow fields differ from the current analysis.  However, the behavior of the results 
is not expected to vary, such that early covering tends to increase early SA-calculated limits 
and to decrease later SA-calculated limits. 
 
 
KEY INPUTS AND ASSUMPTIONS 
 
The following key inputs and assumptions supplement all other key inputs and assumptions 
presented in the PA: 
 
5.1.The recharge through the cover and the abutting ditches must not exceed 0.36 inches 
per year from the time the cover is installed until the final operational cover is placed.  
The time of final cover placement is expected to be about 30 years from the start of 
operations. 
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All runoff water from the covered area must be removed from the Slit Trench area so that 
it does not enter the area included in the vadose model which extends 60 ft laterally 
and vertically to the ground water table.  As a result, water must drain away from the 
covered trenches and not accumulate near the filled trenches.  Proper use of concrete 
or asphalt drainage ditches will ensure that runoff water is removed. 
 
Beyond the modeled area, background infiltration is assumed, so no engineering 
actions are required beyond the modeled area. 
 
5.2.Waste designated as tritium-in-concrete (H3F) was developed for the specific waste 
in Slit Trench #1. Therefore, assumptions and waste characterization related to this 
tritium-in-concrete waste cannot be used for future waste disposals in other locations. 
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APPENDIX A.  PLOTS OF CONTAMINANT FLUXES AT THE WATER 
TABLE AND PLOTS OF WELL CONCENTRATIONS 
 
1.1 PLOTS OF CONTAMINANT FLUXES AT THE WATER TABLE 
Plots of contaminant fluxes at the water table are presented in sections.  The two major 
sections are center trenches and edge trenches.  Within each major section, plots for four 
cases are presented as shown in Table A- 1.  Because results are very similar for the 
scenarios with one or two covers over ST1 to ST4, only the plots for the scenario with two 
covers are provided.  Plots are provided for covers placed at 15 years, 5 years and 10 years. 
Table A- 1. Case Descriptions 
Case CDP Description 
01n11 Off 90% of containers were crushed via dynamic compaction at 130 years.  
10% collapsed immediately after the final cover was completed causing 
the cover to fail. 
01n11 On 90% of containers were crushed via dynamic compaction at 130 years.  
10% collapsed immediately after the final cover was completed causing 
the cover to fail. 
01 Off All containers were crushed via dynamic compaction at 130 years 
01 On All containers were crushed via dynamic compaction at 130 years 
 




































































Figure A-2. Flux at water table for 
Case01n11_off Am-243 












































































































































































































Figure A-8. Flux at water table for 
Case01n11_off Cm-244 

















































































































































































































Figure A-14. Flux at water table for 
Case01n11_off H-3_ETF.Carbon 




























































































































































































Figure A-20. Flux at water table for 
Case01n11_off I-129_F.Dowex.21K 




























































































































































































Figure A-26. Flux at water table for 
Case01n11_off I-129_Mk50A 































































































































































































Figure A-32. Flux at water table for 
Case01n11_off Pd-107 



















































































































































































































Figure A-38. Flux at water table for 
Case01n11_off Pu-244 





























































































































































































Figure A-44. Flux at water table for 
Case01n11_off Sr-90_Mk50A 
































































































































































































Figure A-50. Flux at water table for 
Case01n11_off U-233 










































































































































































































Figure A-56. Flux at water table for 
Case01n11_off U-236 
















































































































































































































Figure A-62. Flux at water table for 
Case01n11_on Am-243 












































































































































































































Figure A-68. Flux at water table for 
Case01n11_on Cm-244 

















































































































































































































Figure A-74. Flux at water table for 
Case01n11_on H-3_ETF.Carbon 




























































































































































































Figure A-80. Flux at water table for 
Case01n11_on I-129_F.Dowex.21K 




























































































































































































Figure A-86. Flux at water table for 
Case01n11_on I-129_Mk50A 































































































































































































Figure A-92. Flux at water table for 
Case01n11_on Pd-107 



















































































































































































































Figure A-98. Flux at water table for 
Case01n11_on Pu-244 





























































































































































































Figure A-104. Flux at water table for 
Case01n11_on Sr-90_Mk50A 
































































































































































































Figure A-110. Flux at water table for 
Case01n11_on U-233 










































































































































































































Figure A-116. Flux at water table for 
Case01n11_on U-236 















































































































































































































Figure A-122. Flux at water table for 
Case01_off Am-243 












































































































































































































Figure A-128. Flux at water table for 
Case01_off Cm-244 

















































































































































































































Figure A-134. Flux at water table for 
Case01_off H-3_ETF.Carbon 




























































































































































































Figure A-140. Flux at water table for 
Case01_off I-129_F.Dowex.21K 




























































































































































































Figure A-146. Flux at water table for 
Case01_off I-129_Mk50A 































































































































































































Figure A-152. Flux at water table for 
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Figure A-158. Flux at water table for 
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Figure A-164. Flux at water table for 
Case01_off Sr-90_Mk50A 
































































































































































































Figure A-170. Flux at water table for 
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Figure A-176. Flux at water table for 
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Figure A-182. Flux at water table for 
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Figure A-188. Flux at water table for 
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Figure A-194. Flux at water table for 
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Figure A-200. Flux at water table for 
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Figure A-206. Flux at water table for 
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Figure A-212. Flux at water table for 
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Figure A-218. Flux at water table for 
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Figure A-224. Flux at water table for 
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Figure A-230. Flux at water table for 
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Figure A-236. Flux at water table for 
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Figure A-240. Flux at water table for 
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Figure A-242. Flux at water table for 
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Figure A-248. Flux at water table for 
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Figure A-254. Flux at water table for 
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Figure A-260. Flux at water table for 
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Figure A-266. Flux at water table for 
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Figure A-272. Flux at water table for 
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Figure A-278. Flux at water table for 
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Figure A-284. Flux at water table for 
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Figure A-290. Flux at water table for 
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Figure A-296. Flux at water table for 
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Figure A-302. Flux at water table for 
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Figure A-308. Flux at water table for 
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Figure A-314. Flux at water table for 
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Figure A-320. Flux at water table for 
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Figure A-326. Flux at water table for 
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Figure A-332. Flux at water table for 
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Figure A-338. Flux at water table for 
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Figure A-344. Flux at water table for 
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Figure A-350. Flux at water table for 
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Figure A-356. Flux at water table for 
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Figure A-362. Flux at water table for 
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Figure A-368. Flux at water table for 
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Figure A-374. Flux at water table for 
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Figure A-380. Flux at water table for 
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Figure A-386. Flux at water table for 
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Figure A-392. Flux at water table for 
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Figure A-398. Flux at water table for 
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Figure A-404. Flux at water table for 
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Figure A-410. Flux at water table for 
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Figure A-416. Flux at water table for 
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Figure A-422. Flux at water table for 
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Figure A-428. Flux at water table for 
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Figure A-434. Flux at water table for 
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Figure A-440. Flux at water table for 
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Figure A-446. Flux at water table for 
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Figure A-452. Flux at water table for 
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Figure A-458. Flux at water table for 
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Figure A-464. Flux at water table for 
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Figure A-470. Flux at water table for 
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Figure A-476. Flux at water table for 
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Figure A-480. Flux at water table for 
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Figure A-482. Flux at water table for 
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Figure A-488. Flux at water table for 
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Figure A-494. Flux at water table for 
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Figure A-500. Flux at water table for 
Case01n11_off I-129_F.Dowex.21K 




























































































































































































Figure A-506. Flux at water table for 
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Figure A-512. Flux at water table for 
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Figure A-518. Flux at water table for 
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Figure A-524. Flux at water table for 
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Figure A-530. Flux at water table for 
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Figure A-536. Flux at water table for 
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Figure A-542. Flux at water table for 
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Figure A-548. Flux at water table for 
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Figure A-554. Flux at water table for 
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Figure A-560. Flux at water table for 
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Figure A-566. Flux at water table for 
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Figure A-572. Flux at water table for 
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Figure A-578. Flux at water table for 
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Figure A-584. Flux at water table for 
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Figure A-590. Flux at water table for 
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Figure A-596. Flux at water table for 
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Figure A-602. Flux at water table for 
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Figure A-608. Flux at water table for 
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Figure A-614. Flux at water table for 
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Figure A-620. Flux at water table for 
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Figure A-626. Flux at water table for 
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Figure A-632. Flux at water table for 
Case01_off Pd-107 



















































































































































































































Figure A-638. Flux at water table for 
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Figure A-644. Flux at water table for 
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Figure A-650. Flux at water table for 
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Figure A-656. Flux at water table for 
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Figure A-662. Flux at water table for 
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Figure A-668. Flux at water table for 
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Figure A-674. Flux at water table for 
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Figure A-680. Flux at water table for 
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Figure A-686. Flux at water table for 
Case01_on I-129_Mk50A 































































































































































































Figure A-692. Flux at water table for 
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Figure A-698. Flux at water table for 
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Figure A-704. Flux at water table for 
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Figure A-710. Flux at water table for 
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Figure A-716. Flux at water table for 
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Figure A-720. Flux at water table for 
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Figure A-722. Flux at water table for 
Case01n11_off Am-243 












































































































































































































Figure A-728. Flux at water table for 
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Figure A-734. Flux at water table for 
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Figure A-740. Flux at water table for 
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Figure A-746. Flux at water table for 
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Figure A-752. Flux at water table for 
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Figure A-758. Flux at water table for 
Case01n11_off Pu-244 





























































































































































































Figure A-764. Flux at water table for 
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Figure A-770. Flux at water table for 
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Figure A-776. Flux at water table for 
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Figure A-782. Flux at water table for 
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Figure A-788. Flux at water table for 
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Figure A-794. Flux at water table for 
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Figure A-800. Flux at water table for 
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Figure A-806. Flux at water table for 
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Figure A-812. Flux at water table for 
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Figure A-818. Flux at water table for 
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Figure A-824. Flux at water table for 
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Figure A-830. Flux at water table for 
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Figure A-836. Flux at water table for 
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Figure A-842. Flux at water table for 
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Figure A-848. Flux at water table for 
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Figure A-854. Flux at water table for 
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Figure A-860. Flux at water table for 
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Figure A-866. Flux at water table for 
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Figure A-872. Flux at water table for 
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Figure A-878. Flux at water table for 
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Figure A-884. Flux at water table for 
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Figure A-890. Flux at water table for 
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Figure A-896. Flux at water table for 
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Figure A-902. Flux at water table for 
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Figure A-908. Flux at water table for 
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Figure A-914. Flux at water table for 
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Figure A-920. Flux at water table for 
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Figure A-926. Flux at water table for 
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Figure A-932. Flux at water table for 
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Figure A-938. Flux at water table for 
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Figure A-944. Flux at water table for 
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Figure A-950. Flux at water table for 
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Figure A-956. Flux at water table for 
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Figure A-960. Flux at water table for 
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Figure A-962. Flux at water table for 
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Figure A-968. Flux at water table for 
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Figure A-974. Flux at water table for 
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Figure A-980. Flux at water table for 
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Figure A-986. Flux at water table for 
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Figure A-992. Flux at water table for 
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Figure A-998. Flux at water table for 
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Figure A-1004. Flux at water table for 
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Figure A-1010. Flux at water table for 
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Figure A-1016. Flux at water table for 
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Figure A-1022. Flux at water table for 
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Figure A-1028. Flux at water table for 
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Figure A-1034. Flux at water table for 
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Figure A-1040. Flux at water table for 
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Figure A-1046. Flux at water table for 
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Figure A-1052. Flux at water table for 
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Figure A-1058. Flux at water table for 
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Figure A-1064. Flux at water table for 
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Figure A-1070. Flux at water table for 
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Figure A-1076. Flux at water table for 
Case01n11_on U-236 















































































































































































































Figure A-1082. Flux at water table for 
Case01_off Am-243 












































































































































































































Figure A-1088. Flux at water table for 
Case01_off Cm-244 

















































































































































































































Figure A-1094. Flux at water table for 
Case01_off H-3_ETF.Carbon 




























































































































































































Figure A-1100. Flux at water table for 
Case01_off I-129_F.Dowex.21K 




























































































































































































Figure A-1106. Flux at water table for 
Case01_off I-129_Mk50A 































































































































































































Figure A-1112. Flux at water table for 
Case01_off Pd-107 



















































































































































































































Figure A-1118. Flux at water table for 
Case01_off Pu-244 





























































































































































































Figure A-1124. Flux at water table for 
Case01_off Sr-90_Mk50A 
































































































































































































Figure A-1130. Flux at water table for 
Case01_off U-233 










































































































































































































Figure A-1136. Flux at water table for 
Case01_off U-236 















































































































































































































Figure A-1142. Flux at water table for 
Case01_on Am-243 












































































































































































































Figure A-1148. Flux at water table for 
Case01_on Cm-244 

















































































































































































































Figure A-1154. Flux at water table for 
Case01_on H-3_ETF.Carbon 




























































































































































































Figure A-1160. Flux at water table for 
Case01_on I-129_F.Dowex.21K 




























































































































































































Figure A-1166. Flux at water table for 
Case01_on I-129_Mk50A 































































































































































































Figure A-1172. Flux at water table for 
Case01_on Pd-107 



















































































































































































































Figure A-1178. Flux at water table for 
Case01_on Pu-244 





























































































































































































Figure A-1184. Flux at water table for 
Case01_on Sr-90_Mk50A 
































































































































































































Figure A-1190. Flux at water table for 
Case01_on U-233 










































































































































































































Figure A-1196. Flux at water table for 
Case01_on U-236 









































































































































Figure A-1200. Flux at water table for 
Case01_on Zr-93 
 




































































Figure A-1202. Flux at water table for 
Case01n11_off Am-243 












































































































































































































Figure A-1208. Flux at water table for 
Case01n11_off Cm-244 

















































































































































































































Figure A-1214. Flux at water table for 
Case01n11_off H-3_ETF.Carbon 




























































































































































































Figure A-1220. Flux at water table for 
Case01n11_off I-129_F.Dowex.21K 




























































































































































































Figure A-1226. Flux at water table for 
Case01n11_off I-129_Mk50A 































































































































































































Figure A-1232. Flux at water table for 
Case01n11_off Pd-107 



















































































































































































































Figure A-1238. Flux at water table for 
Case01n11_off Pu-244 





























































































































































































Figure A-1244. Flux at water table for 
Case01n11_off Sr-90_Mk50A 
































































































































































































Figure A-1250. Flux at water table for 
Case01n11_off U-233 










































































































































































































Figure A-1256. Flux at water table for 
Case01n11_off U-236 















































































































































































































Figure A-1262. Flux at water table for 
Case01n11_on Am-243 












































































































































































































Figure A-1268. Flux at water table for 
Case01n11_on Cm-244 

















































































































































































































Figure A-1274. Flux at water table for 
Case01n11_on H-3_ETF.Carbon 




























































































































































































Figure A-1280. Flux at water table for 
Case01n11_on I-129_F.Dowex.21K 




























































































































































































Figure A-1286. Flux at water table for 
Case01n11_on I-129_Mk50A 































































































































































































Figure A-1292. Flux at water table for 
Case01n11_on Pd-107 



















































































































































































































Figure A-1298. Flux at water table for 
Case01n11_on Pu-244 





























































































































































































Figure A-1304. Flux at water table for 
Case01n11_on Sr-90_Mk50A 
































































































































































































Figure A-1310. Flux at water table for 
Case01n11_on U-233 










































































































































































































Figure A-1316. Flux at water table for 
Case01n11_on U-236 















































































































































































































Figure A-1322. Flux at water table for 
Case01_off Am-243 












































































































































































































Figure A-1328. Flux at water table for 
Case01_off Cm-244 

















































































































































































































Figure A-1334. Flux at water table for 
Case01_off H-3_ETF.Carbon 




























































































































































































Figure A-1340. Flux at water table for 
Case01_off I-129_F.Dowex.21K 




























































































































































































Figure A-1346. Flux at water table for 
Case01_off I-129_Mk50A 































































































































































































Figure A-1352. Flux at water table for 
Case01_off Pd-107 



















































































































































































































Figure A-1358. Flux at water table for 
Case01_off Pu-244 





























































































































































































Figure A-1364. Flux at water table for 
Case01_off Sr-90_Mk50A 
































































































































































































Figure A-1370. Flux at water table for 
Case01_off U-233 










































































































































































































Figure A-1376. Flux at water table for 
Case01_off U-236 















































































































































































































Figure A-1382. Flux at water table for 
Case01_on Am-243 












































































































































































































Figure A-1388. Flux at water table for 
Case01_on Cm-244 

















































































































































































































Figure A-1394. Flux at water table for 
Case01_on H-3_ETF.Carbon 




























































































































































































Figure A-1400. Flux at water table for 
Case01_on I-129_F.Dowex.21K 




























































































































































































Figure A-1406. Flux at water table for 
Case01_on I-129_Mk50A 































































































































































































Figure A-1412. Flux at water table for 
Case01_on Pd-107 



















































































































































































































Figure A-1418. Flux at water table for 
Case01_on Pu-244 





























































































































































































Figure A-1424. Flux at water table for 
Case01_on Sr-90_Mk50A 
































































































































































































Figure A-1430. Flux at water table for 
Case01_on U-233 










































































































































































































Figure A-1436. Flux at water table for 
Case01_on U-236 









































































































































Figure A-1440. Flux at water table for 
Case01_on Zr-93 
 





1.2 PLOTS OF CONCENTRATIONS AT A HYPOTHETICAL 100-M WELL 
Plots of concentrations at a hypothetical well are presented in sections.  All well 
concentration plots are per g-mole of parent disposed.  Because the fluxes at the water table 
from the center and edge trenches are combined in the aquifer models, the major sections 
presented above for the vadose zone do not apply to the aquifer.  However, the aquifer model 
cases match the vadose zone model cases as described in Table A- 1. 
 
Five aquifer scenarios were analyzed as follows: 
Time of cover 
(yr) 
Number of covers over 







Because results for 2 covers (one cover over ST1 and ST2 and one cover over ST3 and ST4) 
varied little from results for 1 cover, only results from two covers are presented below. 
































































































Figure A-1444. Well concentrations for 
Case01n11_off C-14_NR.Pump 






































































































































































Figure A-1450. Well concentrations for 
Case01n11_off Cm-246 




















































































































































Figure A-1456. Well concentrations for 
Case01n11_off I-129_ETF.Carbon 






































































































































Figure A-1462. Well concentrations for 
Case01n11_off I-129_H.Carbon 










































































































































Figure A-1468. Well concentrations for 
Case01n11_off Mo-93 


















































































































































Figure A-1474. Well concentrations for 
Case01n11_off Pu-239 


























































































































































Figure A-1480. Well concentrations for 
Case01n11_off Se-79 












































































































































Figure A-1486. Well concentrations for 
Case01n11_off Tc-99_Mk50A 
















































































































































Figure A-1492. Well concentrations for 
Case01n11_off U-234_Mglass 






















































































































































Figure A-1498. Well concentrations for 
Case01n11_off U-238 
























































































































































Figure A-1504. Well concentrations for 
Case01n11_on C-14_NR.Pump 






































































































































































Figure A-1510. Well concentrations for 
Case01n11_on Cm-246 




















































































































































Figure A-1516. Well concentrations for 
Case01n11_on I-129_ETF.Carbon 






































































































































Figure A-1522. Well concentrations for 
Case01n11_on I-129_H.Carbon 










































































































































Figure A-1528. Well concentrations for 
Case01n11_on Mo-93 


















































































































































Figure A-1534. Well concentrations for 
Case01n11_on Pu-239 


























































































































































Figure A-1540. Well concentrations for 
Case01n11_on Se-79 












































































































































Figure A-1546. Well concentrations for 
Case01n11_on Tc-99_Mk50A 
















































































































































Figure A-1552. Well concentrations for 
Case01n11_on U-234_Mglass 






















































































































































Figure A-1558. Well concentrations for 
Case01n11_on U-238 























































































































































Figure A-1564. Well concentrations for 
Case01_off C-14_NR.Pump 






































































































































































Figure A-1570. Well concentrations for 
Case01_off Cm-246 






















































































































































Figure A-1576. Well concentrations for 
Case01_off I-129_ETF.Carbon 






































































































































Figure A-1582. Well concentrations for 
Case01_off I-129_H.Carbon 










































































































































Figure A-1588. Well concentrations for 
Case01_off Mo-93 


















































































































































Figure A-1594. Well concentrations for 
Case01_off Pu-239 


























































































































































Figure A-1600. Well concentrations for 
Case01_off Se-79 












































































































































Figure A-1606. Well concentrations for 
Case01_off Tc-99_Mk50A 
















































































































































Figure A-1612. Well concentrations for 
Case01_off U-234_Mglass 






















































































































































Figure A-1618. Well concentrations for 
Case01_off U-238 























































































































































Figure A-1624. Well concentrations for 
Case01_on C-14_NR.Pump 






































































































































































Figure A-1630. Well concentrations for 
Case01_on Cm-246 





















































































































































Figure A-1636. Well concentrations for 
Case01_on I-129_ETF.Carbon 






































































































































Figure A-1642. Well concentrations for 
Case01_on I-129_H.Carbon 










































































































































Figure A-1648. Well concentrations for 
Case01_on Mo-93 


















































































































































Figure A-1654. Well concentrations for 
Case01_on Pu-239 


























































































































































Figure A-1660. Well concentrations for 
Case01_on Se-79 












































































































































Figure A-1666. Well concentrations for 
Case01_on Tc-99_Mk50A 
















































































































































Figure A-1672. Well concentrations for 
Case01_on U-234_Mglass 






















































































































































Figure A-1678. Well concentrations for 
Case01_on U-238 





















































Figure A-1680. Well concentrations for 
Case01_on Zr-93 
 
































































































Figure A-1684. Well concentrations for 
Case01n11_off C-14_NR.Pump 






































































































































































Figure A-1690. Well concentrations for 
Case01n11_off Cm-246 




















































































































































Figure A-1696. Well concentrations for 
Case01n11_off I-129_ETF.Carbon 






































































































































Figure A-1702. Well concentrations for 
Case01n11_off I-129_H.Carbon 










































































































































Figure A-1708. Well concentrations for 
Case01n11_off Mo-93 


















































































































































Figure A-1714. Well concentrations for 
Case01n11_off Pu-239 


























































































































































Figure A-1720. Well concentrations for 
Case01n11_off Se-79 












































































































































Figure A-1726. Well concentrations for 
Case01n11_off Tc-99_Mk50A 
















































































































































Figure A-1732. Well concentrations for 
Case01n11_off U-234_Mglass 






















































































































































Figure A-1738. Well concentrations for 
Case01n11_off U-238 
























































































































































Figure A-1744. Well concentrations for 
Case01n11_on C-14_NR.Pump 






































































































































































Figure A-1750. Well concentrations for 
Case01n11_on Cm-246 




















































































































































Figure A-1756. Well concentrations for 
Case01n11_on I-129_ETF.Carbon 






































































































































Figure A-1762. Well concentrations for 
Case01n11_on I-129_H.Carbon 










































































































































Figure A-1768. Well concentrations for 
Case01n11_on Mo-93 


















































































































































Figure A-1774. Well concentrations for 
Case01n11_on Pu-239 


























































































































































Figure A-1780. Well concentrations for 
Case01n11_on Se-79 












































































































































Figure A-1786. Well concentrations for 
Case01n11_on Tc-99_Mk50A 
















































































































































Figure A-1792. Well concentrations for 
Case01n11_on U-234_Mglass 






















































































































































Figure A-1798. Well concentrations for 
Case01n11_on U-238 























































































































































Figure A-1804. Well concentrations for 
Case01_off C-14_NR.Pump 






































































































































































Figure A-1810. Well concentrations for 
Case01_off Cm-246 





















































































































































Figure A-1816. Well concentrations for 
Case01_off I-129_ETF.Carbon 






































































































































Figure A-1822. Well concentrations for 
Case01_off I-129_H.Carbon 










































































































































Figure A-1828. Well concentrations for 
Case01_off Mo-93 


















































































































































Figure A-1834. Well concentrations for 
Case01_off Pu-239 


























































































































































Figure A-1840. Well concentrations for 
Case01_off Se-79 












































































































































Figure A-1846. Well concentrations for 
Case01_off Tc-99_Mk50A 
















































































































































Figure A-1852. Well concentrations for 
Case01_off U-234_Mglass 






















































































































































Figure A-1858. Well concentrations for 
Case01_off U-238 























































































































































Figure A-1864. Well concentrations for 
Case01_on C-14_NR.Pump 






































































































































































Figure A-1870. Well concentrations for 
Case01_on Cm-246 





















































































































































Figure A-1876. Well concentrations for 
Case01_on I-129_ETF.Carbon 






































































































































Figure A-1882. Well concentrations for 
Case01_on I-129_H.Carbon 










































































































































Figure A-1888. Well concentrations for 
Case01_on Mo-93 


















































































































































Figure A-1894. Well concentrations for 
Case01_on Pu-239 


























































































































































Figure A-1900. Well concentrations for 
Case01_on Se-79 












































































































































Figure A-1906. Well concentrations for 
Case01_on Tc-99_Mk50A 
















































































































































Figure A-1912. Well concentrations for 
Case01_on U-234_Mglass 






















































































































































Figure A-1918. Well concentrations for 
Case01_on U-238 





















































Figure A-1920. Well concentrations for 
Case01_on Zr-93 
 
































































































Figure A-1924. Well concentrations for 
Case01n11_off C-14_NR.Pump 






































































































































































Figure A-1930. Well concentrations for 
Case01n11_off Cm-246 




















































































































































Figure A-1936. Well concentrations for 
Case01n11_off I-129_ETF.Carbon 






































































































































Figure A-1942. Well concentrations for 
Case01n11_off I-129_H.Carbon 










































































































































Figure A-1948. Well concentrations for 
Case01n11_off Mo-93 


















































































































































Figure A-1954. Well concentrations for 
Case01n11_off Pu-239 


























































































































































Figure A-1960. Well concentrations for 
Case01n11_off Se-79 












































































































































Figure A-1966. Well concentrations for 
Case01n11_off Tc-99_Mk50A 
















































































































































Figure A-1972. Well concentrations for 
Case01n11_off U-234_Mglass 






















































































































































Figure A-1978. Well concentrations for 
Case01n11_off U-238 
























































































































































Figure A-1984. Well concentrations for 
Case01n11_on C-14_NR.Pump 






































































































































































Figure A-1990. Well concentrations for 
Case01n11_on Cm-246 




















































































































































Figure A-1996. Well concentrations for 
Case01n11_on I-129_ETF.Carbon 






































































































































Figure A-2002. Well concentrations for 
Case01n11_on I-129_H.Carbon 










































































































































Figure A-2008. Well concentrations for 
Case01n11_on Mo-93 


















































































































































Figure A-2014. Well concentrations for 
Case01n11_on Pu-239 


























































































































































Figure A-2020. Well concentrations for 
Case01n11_on Se-79 












































































































































Figure A-2026. Well concentrations for 
Case01n11_on Tc-99_Mk50A 
















































































































































Figure A-2032. Well concentrations for 
Case01n11_on U-234_Mglass 






















































































































































Figure A-2038. Well concentrations for 
Case01n11_on U-238 























































































































































Figure A-2044. Well concentrations for 
Case01_off C-14_NR.Pump 






































































































































































Figure A-2050. Well concentrations for 
Case01_off Cm-246 





















































































































































Figure A-2056. Well concentrations for 
Case01_off I-129_ETF.Carbon 






































































































































Figure A-2062. Well concentrations for 
Case01_off I-129_H.Carbon 










































































































































Figure A-2068. Well concentrations for 
Case01_off Mo-93 


















































































































































Figure A-2074. Well concentrations for 
Case01_off Pu-239 


























































































































































Figure A-2080. Well concentrations for 
Case01_off Se-79 












































































































































Figure A-2086. Well concentrations for 
Case01_off Tc-99_Mk50A 
















































































































































Figure A-2092. Well concentrations for 
Case01_off U-234_Mglass 






















































































































































Figure A-2098. Well concentrations for 
Case01_off U-238 























































































































































Figure A-2104. Well concentrations for 
Case01_on C-14_NR.Pump 






































































































































































Figure A-2110. Well concentrations for 
Case01_on Cm-246 





















































































































































Figure A-2116. Well concentrations for 
Case01_on I-129_ETF.Carbon 






































































































































Figure A-2122. Well concentrations for 
Case01_on I-129_H.Carbon 










































































































































Figure A-2128. Well concentrations for 
Case01_on Mo-93 


















































































































































Figure A-2134. Well concentrations for 
Case01_on Pu-239 


























































































































































Figure A-2140. Well concentrations for 
Case01_on Se-79 












































































































































Figure A-2146. Well concentrations for 
Case01_on Tc-99_Mk50A 
















































































































































Figure A-2152. Well concentrations for 
Case01_on U-234_Mglass 






















































































































































Figure A-2158. Well concentrations for 
Case01_on U-238 

























































1.2.4 Center trench flux plots comparison for 15-year cover for original coarse time 
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